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Digital Real Time > 


is here! 








The TDS 320 redefines the LOW 
COST DIGITAL STORAGE 
OSCILLOSCOPE with features 
such as: 


@ 500 MS/Sec DIGITISING SPEED 
ON EACH CHANNEL 

® 100 MHz SINGLE SHOT 
STORAGE 

@ 21 AUTOMATIC MEASUREMENTS 

® REAL TIME VECTOR DISPLAY 

® 10ns PEAK SIGNAL DETECTION 

@ UNIQUE GRAPHICAL USER 
INTERFACE 


Tektronix TDS 320, 1OOMHz 
DIGITAL REAL TIME OSCILLOSCOPE 





., 


The TDS 320 also offers the usual 
DSO benefits such as optional 
waveform hard copy and 
communications interfaces. The 

3 year warranty continues the high 
Standard set by other TDS scopes. 
At a price of $4395* you can afford 
fo own one and see what you have 
been missing. 


*Price does not include sales tax 


Call now for details and specifications 


FREE CALL (008) 023 342 


Tektronix 
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THIS INTELLIGENT charger 
does everything a nicad battery 
charger should. It automatically 
discharges the battery & then 
charges it & checks its condition. 
Details page 16. 


BUILD THIS exciting 
new preamplifier for 
your hifi system. It 
al features infrared 
remote control & has excellent 
specifications — see page 24. 


YOU CAN TROUBLESHOOT 
transistor circuits quickly & 
easily with this simple tester. It 
can indicate whether a transistor 
is working or not & tell you 
whether it is an NPN or PNP 
type. Turn to page 56. 


THIS PROJECT IS just for fun. 
It’s a remote-controlled car that’s 
steered by pressing two buttons 
on a hand-held infrared 
transmitter. Construction begins 
on page 72. 
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PUBLISHER'S LETTER | 


Remote control 


security is suspect 


Over the last month or so, 
there have been reports in the 
media about the security of 
UHF remote controlled bur- 
glar alarms as used in cars. It | 
is now possible for car thieves 
to obtain a specially designed 
UHF receiver which can 
record the pulse coded signal 
from a remote handpiece and | 
then transmit it again to open the car, after the owner is out of sight. As you 
might expect, this has caused consternation amongst car owners because in 
effect, if they use one of these UHF remote controlled burglar alarms, they 
are leaving their cars unlocked and with the burglar alarm disabled. 

The only solution, for owners of these existing burglar alarms, is to use an 
additional steering wheel lock, which rather defeats the convenience fea- 
ture of UHF remote control. For car and burglar alarm manufacturers, their 
alarms need to be modified so that they use a “rolling code” whereby the 
code transmitted is changed each time the handpiece is used. Some cars 
already have this feature. Alternatively, UHF transmission could be dis- 
pensed with and infrared remote control used instead, albeit with less range 
available. 

It was only a matter of time before this clandestine UHF receiver/ 
transmitter was used by car thieves in Australia. In fact, some car burglar 
alarm manufacturers have known about this device for several years and 
surprisingly, have done nothing about it. But even if the device had not 
become available, the necessary equipment is already available to someone 
who is devious enough to want to do it. 

What do you need? A scanner receiver that can pick up 304MHz, a 
recorder to record the detected pulse modulation and then a UHF remote 
handpiece which can be modulated with the recorded signal. Simple. 
Alternatively, you could dispense with the scanner receiver and just use the 
UHF receiver section of a car burglar alarm. Lest readers think that I should 
not outline this information, let me state that you don’t have to be too clever 
to think of it. | 

The security problem is not just confined to cars either. What about 
remote controlled garage doors? They use the same principles of operation 


and so anyone who has one of these doors that gives access to their home 


should be aware of the risk. And if I’ve thought of it, you can be sure that 
burglars are way ahead of me. The solutions are the same — use a rolling 
pulse code or infrared remote control, or possibly an inductive loop receiver 
buried in the driveway. Or just lock the door with a key. 


Leo Simpson 


WARNING! 


















SILICON CHIP magazine regularly describes projects which employ a mains power supply or produce high voltage. All such projects should be 
considered dangerous or even lethal if not used safely. Readers are warned that high voltage wiring should be carried out according to the 
instructions in the articles. When working on these projects use extreme care to ensure that you do not accidentally come into contact with mains 
AC voltages or high voltage DC. If you are not confident about working with projects employing mains voltages or other high voltages, you are ~ 
advised not to attempt work on them. Silicon Chip Publications Pty Ltd disclaims any liability for damages should anyone be killed or injured while 





working on a project or circuit described in any issue of SILICON CHIP magazine. Devices or circuits described in SILICON CHIP may be 
covered by patents. SILICON CHIP disclaims any liability for the infringement of such patents by the manufacturing or selling of any such 
equipment. SILICON CHIP also disclaims any liability for projects which are used in such a way as to infringe relevant government regulations 
and by-laws. 

Advertisers are warned that they are responsible for the content of all advertisements and that they must conform to the Trade Practices Act 1974 
or as subsequently amended and to any governmental regulations which are applicable. 
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Interfacing projects to Macs 

I very much enjoy reading SILICON 
CHIP. I have two requests. First, please 
publish details of how Mac computer 
users can interface their computers 
with the range of external gadgets de- 
scribed in your magazine. 

All computer interfacing gadgets 
that I have seen described in SILICON 
CHIP presume that the printer port of 
an IBM (or clone) will be used. Many 
of us, however, believe and operate 
on the principle that “computer equals 
Mac”. For that reason, please be sure 
and explain in the future how we 
need to modify your instructions to 
enable the gadgets you describe to 
interface with a Mac. 

V. Robertson, 

Address witheld. 


Haywire digit on voltmeter 

I just noticed on the cover of your 
June edition that the LED display of 
the Car Voltmeter shows the least sig- 
nificant digit as a mirror image of a 6 
(six)! Since I am going to build this 
voltmeter, I was wondering if there’s a 
possible wiring error in this design or 
just a malfunction of the f segment 
actually showing an 8 (eight)! 

Or did you use too slow a shutter 
speed when taking the picture while 
the display was changing ? Either way, 


RELAYS 
@ PCB MOUNT 
@ SOLDER TAB 
@ SOCKET MOUNT 
@ POWER RELAYS 
@ CONTACTORS 
@ LATCHING 
@ IMPULSE 
@ ROTARY 
@ REED 
@ AUTOMOTIVE 
@ SOLID STATE 
@ TIME DELAY 
e@ CIRCUIT BREAKERS 
@ 1/0 MODULES 





MAILBAG 


please could you clarify this before I 


- proceed with building the project. My 


worries were triggered by a different 
and simpler design published in an- 
other magazine in which the display 
constantly switched (flickered) be- 
tween two values when the input volt- 
age varied slightly. To my knowledge, 
this can be caused by an inconsistent 
up count when the display is blanked. 
Is your design also prone to this? 

Another request concerns the con- 
tents of your magazine or better what’s 
missing from it! I’d really like to see a 
series of articles about “simple build- 
ing blocks in electronics”; eg, each 
article describes a specific popular 
chip, like a Schmitt trigger NAND 
4093, and shows an extensive variety 
of circuits using only one or two IC 
packages such as oscillators, decod- 
ers, signal shapers, level detectors and 
filters. These circuit files can then be 
collected by the reader each month to 
obtain eventually a complete ency- 
clopaedia. — 

Manfred Schmidt, 

Edgewater, WA. . 
PS: I almost forgot to ask you if the 
V/F converter in the Car Voltmeter 
can be used outside the specified range 
of 8-17V? Could you tell me how to 
modify the design to read down to at 
least 4V without major surgery? 


POWER PRODUCTS! 


We offer CONVENIENCE — let us source and quote your POWER ELECTRONICS. Saves you TIME and MONEY. Delivery is from stock, 
or on short lead time. Here’s a sample of the products we support: 


we 





SILICON CHIP, 
PO Box 139, 
Collaroy Beach 2097. 


Comment: your second guess is the 
correct one. The backward “6” shown 
on the last digit of the Car Voltmeter is 
simply a photographic artifact. To get 
the digits to show up, a photographic 
exposure of several seconds is neces- 
sary and the effect is a result of the 
least significant digit switching be- 
tween a “2” and “3” during this time. 

The circuit can not easily be modi- 
fied to read down to 4V. That’s be- 


cause the circuit is powered by the 


battery it is measuring and needs a 
regulated rail of at least 5V. © 


Solution to do-it-yourself 


‘PC boards 


Inote the complaint about too many 
tracks under ICs on PC boards by G. 
Donaldson (Mailbag, page 11, March 
1993). I make my boards with a Dalo 
pen and when tracks are too close I 
usually fit in as many as possible and 
for the rest I leave a round copper 
“land” and solder a short piece of 
insulated wire across, as per the draw- 
ing. 

I realise there could be “ground 
loop” or other problems with this in 
RF circuits but have yet to encounter 
any faults in any boards I have made 
using this method. 

A. McKeon, 

Browns Plains, Qld. 


POWER SEMICONDUCTORS 


@ PHASE CONTROL THYRISTORS (to 1900A) 
@ FAST THYRISTORS (to 1000 Amps) 

@ ASYMMETRIC THYRISTORS 

@ TRIACS (to 50 Amps) 

@ POWER DIODES (to 350 Amps) 

@ HOCKEY PUK DIODES (to 5800 Amps) | 

@ HIGH VOLTAGE DIODES & STICKS (to 200 Kv) 
@ DIODE & THYRISTOR MODULES (to 285A) 
@ SINGLE PHASE BRIDGE RECT. (to 55A) 

@ THREE PHASE BRIDGE RECT. (to 160A) 

@ TRANSISTOR MODULES (to 400 Amps) 


~ ALSO — POWER RESISTORS to 750 Watts, ELECTRON TUBES — magnetrons, thyratrons, ignatrons, klystrons...MICROWAVE 
fh PRODUCTS — hexalators, circulators, gunn diodes, mixers, detectors... WORLD-WIDE INDUSTRIAL VALVE/TUBE SOURCING. 
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Swiss Railways’ fast 
new locomotives 


Recently, the Swiss Railways introduced a 
new series of locomotives which are compact, | 
very powerful and equally suited to pulling 
fast passenger trains or heavy freights. This 
was made possible by comprehensive use of 
electronics in the drive system. 


By LEO SIMPSON 


Intended mainly for use on the 
Gotthard line, the new locomotive, 
designated Re4/4 460, has 3-phase 
induction motors, very efficient re- 
generative braking and produces mini- 
mal wear and tear on its equipment. 

Locomotives designed for a variety 
of duties clearly offer advantages over 
locomotives built for just one type of 
duty. The work schedule for multi- 
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purpose units can be drawn up to take 
advantage of their versatility, making 
down-times shorter. Also, the train- 
ing of the drivers and maintenance 
staff is easier and spare parts invento- 
ries can be kept smaller. 

The Re4/4. 460 locomotive is de- 
signed to operate from a single-phase 
15kV AC catenary at 162/3Hz. It has a 
BoBo wheel arrangement (ie, two bo- 





gies with two motors each) and its 
adhesion mass is 84 tonnes. The maxi- 
mum power at the wheel rim is 6100 
kilowatts. This is a very high power 
for any locomotive, regardless of its 
design, and amounts to over 2000 
horsepower per axle. 

In typical locomotives with series 
DC motors, tractive effort drops off at 
high speed. But in these new locos, 
high speed and high tractive effort are 
both achieved. This is made possible 
by the variable frequency drive sys- 
tem for the induction motors. The 
starting tractive effort is 275KN (27.5 
tonnes) which is very high consider- 
ing the mass of the locomotive. This 
maximum tractive effort is available 
up to a speed of 80km/h. Even at its 
maximum speed of 230km/h, the lo- 
comotive can still develop a tractive 
effort of 83kN. 





At the top operational speed of 
Okm/h, a tractive effort of about 
10KN is available. This is enough to 
ull an inter-city train with seven pas- 
nger cars over relatively flat routes 
ith gradients of up to 1% at a speed 
f 200km/h. Because of the locomo- 
ve’s tractive power and the permit- 
d temperature rise in the traction 
otors, two of these locos can accel- 
rate a train weighing 1300 tonnes to 
Okm/h on a 2.7% (1 in 37) gradient 
nd then maintain this speed, at which 
he draw-bar power limit on the 
otthard line is reached. 

The experience gained with the pro- 
ulsion system and the control elec- 
onics on previous Swiss locomotives 

Re 4/4 and Re 4/4 450 series) proved 
o be very valuable. However, the 
igher power output and top speed 
alled for the very latest technology. 

The maximum speed of 230km/h 

eans that aerodynamic design is 

ost important even though the unit 
is quite boxy to look at. The fact that 
he locomotive is used to push or pull 
rains made a symmetrical design nec- 


essary, with a driver’s cab at each end. © 


Furthermore, it was important that 
the slipstream over the roof did not 
cause under-pressure, especially when 
the train passed through tunnels, as 
this could impair cooling of the trac- 
tion motors and converters. 





New bogie design 

The special bogie suspension al- 
lows the locomotive to travel through 
curves 30% faster than before with- 
out exceeding structural clearances. 
Since at this speed the lateral accel- 
eration can reach 1.8m/s*, passenger 
comfort then depends on carriages 
having active tilting. These are not yet 
in use but are being considered in 
Switzerland. 

The complete bogie weighs just 16 
tonnes, including the two motors. 
Forces are transmitted between the 
body and bogie by push/pull rods, 
which enable the transmission point 


Facing page: one of Swiss Railways’ 
Re4/4 460 locomotives crosses the 
‘Kander’ viaduct in the Bernese 
Overland on the occasion of the 
inauguration of the Berne-Lotschberg- 
Simplon Railway’s double track. 


The bogies for the Re4/4 460 locomotive employ two high-speed 3-phase 





induction motors, each continuously rated at 1200 kilowatts. The very short 
wheelbase of the bogies is made possible by the small size of the motors. 


on the bogie to be kept as low as 
possible. The load difference between 
each bogie’s wheelsets are therefore 
small. Lateral forces acting between 
the wheels and rails are reduced by 
‘soft’ suspension of the wheelsets in 
the bogie frame, allowing the wheel- 
sets to adjust radially when the train 
runs through curves. Another factor 
promoting good running in curves is 
the short wheelbase of only 2.8 me- 
tres. This was made possible mainly 
by the compact traction motors. 

In any electric locomotive such as 
this, operating from a high voltage 
catenary supply (ie, 15kV AC), the 
heaviest item of equipment is the main 
transformer which has to supply the 
full load power of more than 6 mega- 
watts. In this case the designers have 
gone to special lengths to get the 
weight down. For example, they re- 
placed the metal core clamps by a 


far lighter, non-metallic material (ply- 


wood) which also has the benefit of 
eliminating eddy-current losses. The 
aluminium transformer tank also saves 
weight and damps stray magnetic 
fields occurring at harmonic frequen- 
cies. —_ 

The traction motors are four-pole, 
high-speed squirrel cage induction 
motors with a maximum speed of 4180 
rev/min for an input frequency of 
143Hz. They have a continuous rating 


of 1200kW and their short term ca- 
pacity is 1560kW, equivalent to 2090 
horsepower. 

High speed squirrel cage induction 
motors are used because they are 
lighter and more compact than equiva- 
lent series DC motors used for trac- 
tion. As well, they have no brushes, 
commutator or slip rings and thus 
their long term maintenance is mini- 
mal. But the really big advantage of 
these induction motors is their excel- 
lent speed control and resistance to 
wheel slip. This comes about because 
of the drive system. 

Induction motors operating from a 
fixed frequency AC supply are notori- 
ously difficult to speed control. In 
fact, their more or less constant speed 
regardless of load is normally a virtue 
but for traction, where trains need to 
run over a wide range of speeds, it is a 
big drawback. This is why series DC 
motors have been “king” for traction 
for so long. However, by providing a 
continuously variable frequency AC 
supply to the induction motors, speed 
control is achieved. Not only that, 
wheel slip under acceleration is vir- 
tually eliminated and full regenera- 
tive braking, almost down to a com- 
plete stop, is achieved. 

The two motors of each bogie are 
connected electrically in parallel and 


‘as in the Re4/4 and Re4/4 450 loco- 
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The driver’s cab has the speedo in the centre & a diagnostics screen to the right. 


motives, the two bogie drive units 
operate completely independently of 
each other. Even if a fault occurs in 
one of the drive systems or its control 
units and auxiliaries, the train can 
continue its journey on half power. 

Fig.1 shows the schematic circuit 
of the new Re 4/4 460 locomotive and 
remember that this operates at pow- 
ers up to 6 megawatts and beyond. At 
the top of the circuit is the 15kV AC 
catenary wire and this is fed down to 
the main transformer which has seven 
secondary windings. Three of these, 
marked A, B and C provide auxiliary 
supplies for the loco. The other four 
each drive four quadrant controllers. 
These employ gate turn-off (GTO) 
thyristors with an off-state voltage rat- 
ing of 4.5kV and turn-off current of 
2500 amps. 

The output of the four quadrant 
controllers is the so-called converter’s 
DC link which has a nominal voltage 
of 3.5kV. Such a high DC link voltage 
is desirable as it keeps the currents at 
acceptable levels. In addition, it al- 
lows the same circuit to be used in 
dual-voltage locomotives which are 
designed to run on the rail networks 
of neighbouring countries operating 
with a 3000V DC catenary. 
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The DC link then supplies the vari- 
able frequency inverters which drive 
the 3-phase induction motors. These 
inverters are based on the same GTO 
thyristors as used in the four quadrant 
controllers. The frequency output of 
the inverters ranges from below 1Hz 
to 143Hz, at which point the motors 
run at 4180 RPM. 


Regenerative braking 


An induction motor can be used as 
a powerful regenerative brake. All that 
needs to be done is to drive it at faster 
than its “synchronous speed”. With a 
variable frequency drive in a locomo- 
tive, this is achieved simply by reduc- 
ing the frequency. The motor then 
acts as a generator and the power is 
then fed back via the four quadrant 
controllers of the inverters and DC 
link to the transformer and thence 
back to the 15kV AC catenary supply. 

This brake is applied continuously 
on downhill runs and is also used to 
brake the trains almost to a standstill. 
On the Gotthard route, for example, 
the locomotive’s electrical brake has 
to be capable of braking loads of up to 
650 tonnes to a constant speed of 
80km/h on gradients of about 1 in 40. 

GTO thyristor-controlled resistors 





built into the DC link provide protec- 
tion from transient overvoltages 
caused by unexpected disconnections 
of the catenary supply. The resistors 
are connected into circuit whenever 
there is a power supply failure or sys- 
tem disturbance. 

The regenerative brake’s large range 
of action allowed a reduction in the 
power of the locomotive’s mechanical 
brakes (ie, the shoe brakes and the 
magnetic rail brake), despite the fact 
that the locomotive’s speed has been 
increased. The magnetic rail brake, 
equipped with permanent magnets, 
performs safety functions and serves 
as the parking brake. 


Microprocessor control 


The MICAS S82 traction control sys- 
tem used in the Re4/4 460 locomotive 
uses a fibre optics serial bus with a 
data signalling rate of 1.1 Mbit/s. It 
can be used to link up to 256 unit 
addresses. Commands entered by the 
driver in his cab are transmitted via 
the locomotive bus to the locomotive 
control unit in the electronics cabi- 
net. After processing, the signals are 
transmitted over the bus to the rel- 
evant stations. Optical cable has spe- 
cial advantages for locomotives with 


15kV_16.66Hz 
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DG1 Bogie 1 

DG2 Bogie2 

A Converter for auxiliaries 
B 220VAC for auxiliaries 

C 1000VAC train busbar 

1 Pantograph (catenary) 
2 Grounding switch 

3 Main circuit breaker 

4 Main transformer 


5-12 Four quadrant controllers 
13,14 Series resonant reactors 
15,16 Series resonant capacitors 
17-20 DC link capacitors 

21-24 Voltage limiters 

25-28 Voltage limter resistors 
29-34 ACdriveinverter — 

35-38  3-phase induction motors 


Fig.1: schematic diagram of the Re4/4 460 locomotive. All the circuitry is 
controlled by a complex microprocessor system employing fibre optic links to 
avoid problems of electromagnetic interference. 


converter-fed propulsion because of 
its immunity to the strong electro- 
magnetic interference throughout the 
locomotive. 

It is anticipated that multiple con- 
trol will be used quite often, particu- 
larly on the Gotthard route. It is possi- 
ble to dperate up to four locomotives 
in this mode. In such cases, the loco- 
motive bus systems will be linked to 


the train bus, over which the com- 
mands and messages to and from the 
leading locomotive are transmitted. 
Since the locomotive bus is a fibre 
optic link and the train bus uses cop- 
per conductors (two cores of the 
electropneumatic brake control cable) 
operating in TDM mode (with tele- 
gram exchange), each locomotive is 
coupled to the train bus by a time 


































SPECIALS 


ELECTRONIC COMPONENTS 

INTEGRATED CIRCUITS 

2IC64(EPROM) $3.90 

LM2902 $0.20 

LM3900 $0.30 3 

LM3045 $0.30 

UPC451 (LM324) $0.20 

4028B $0.10 

4035B $0.10 

74HO02 $0.10 : 


74HC153 $0.15 > 
T4LS295 $0.10 | 
LM748CH $0.50 
SEMICONDUCTORS 

ACO3F 3A 600V Triac $0.30 Ss 
BC328 $0.05 

BC548 $0.05 

2N3055 $1.20 9) 
2N2904 $0.15 

1N4004 $0.03 


—a—— 
IC SOCKETS é 
18Pin (Machined) 30 PF oe 
22Pin(Machined) $0.35 Corn 
16Pin (Single Wipe) $0.05 ) 
18Pin (Single Wipe) $0.07 03% 
20Pin (Single Wipe) $0.08. eit 
40Pin (Single Wipe) $0.10 

CRYSTALS 


81.745 MHz $0.30 eal 
10.0MHz 





CAPACITORS 
2200uF 10V RB Elc. $0.20 
10,000uF 16V RB Ele. $0.60 


MINIATURE TOGGLE SWITCHES 
SPDT ON-OFF $1.00 
DPDT ON-OFF-Momentary $0.90 


MINIATURE ROCKER SWITCH 
DPDT ON-OFF-ON $0.90 

















600 OHM ISOLATION TRANSFORMER . 
ARLEC TX45057/2_ wid 

TELECOM APPROVED $2.50 
ISOLATION TESTED TO 3500Vims 






DIP SWITCH ATTENUATOR 
0-15.5dB (0.5dB steps) $0.30 



















*Po: 25W 
*Fe: 160Mhz 
*V de: 12.5V 





a a 
(Data sheet available) $9.00 
7-SEGMENT DISPLAYS - . 
HDSP-3603 Green 0.3” CC $0.80 
HD1131 Super-red 0.5" CA 


DIN41612 CONNECTORS 


32 rows a+c (even) socket 








32 rows atc (even) plug $1.00 


FREE - FULL CATALOGUE/MAILER AVAILABLE 
(Please CALL/WRITE or FAX) 


VORLAC INDUSTRIES 
P.O.Box 189 
261 Huntingdale Road Ph. (03) 5628559 
HUNTINGDALE VIC. 3166 Fax. (03) 5628772 
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This photo shows the four quadrant controller & other equipment associated 





with the frequency converter for a bogie drive. All the power electronics are 
housed in oil-filled tanks for efficient cooling. The main transformer is situated 


underneath the locomotive. 


multiplexer multiple-control coupler. 
It is due to this system that locomo- 
tives can also be placed at some inter- 
mediate position in the train, the only 
proviso being that the cars have to be 
equipped with the electropneumatic 
brake control cable. 


Diagnostics 


No microprocessor control system 
for a locomotive would be complete 
without a diagnostics facility and the 
one in the Re4/4 460 locomotive is 
comprehensive. Its task is to collect 
information needed by the train driver 
and the maintenance crew, without 
intervening itself in the process se- 
quences. Automatic measures are ini- 
tiated at the locomotive control level 
as they become necessary. 

All failure symptoms and their cor- 
responding signals are programmed 
in the distributed microprocessors of 
the control system. These detect de- 
viations from the setpoint behaviour 
in their respective areas and transmit 
the information to the locomotive’s 
central diagnostics processor. This has 
a non-volatile memory with a capac- 
ity for storing up to 2500 events. 

The evaluation of the fault signals 
takes place at three levels. At level 1, 
a fault is announced by an alarm lamp 
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lighting up within the driver’s field of 
vision, followed by short messages 
being displayed on the diagnostics 
screen. These messages give the na- 
ture of the fault and instructions on 
how to proceed. Under fault-free con- 
ditions, nothing is displayed. The 
driver can isolate failed equipment by 
pressing a fault-clearing button on his 
console. 

Level 2 is for minor maintenance. 
The driver can request a list of the 
stored faults from the diagnostics mes- 
sages on the monitor. Level 3 is for 
detailed investigation of the failure 
and for obtaining a statistical evalua- 
tion of the relevant events. 

The diagnostic data is transferred, 
with all related data and fault-clear- 


_ ing instructions, toa portable personal 


computer, from where they are loaded 
into a central database. With multiple 
control (ie, more than one locomotive 
in the train), the fault data is transmit- 
ted over the train bus to the driver’s 
cab. Provision has also been made for 
diagnostics data from the passenger 
cars to be displayed in the driver’s 
cab. 


Auxiliaries 


All the locomotive’s auxiliaries are 
fed with 3-phase AC, at variable fre- 





quency and voltage to allow speed 
regulation in the case of motors. The 
power is provided by four identical 
converters which also feature GTO 
thyristors. Two converter modules 
supply power to the traction motor 
and oil-cooler blowers, the third to 
the compressor motor, and the fourth 
to the oil circulation pumps of the 
main transformer and converter, the 
air-conditioning system in the driv- 
er’s cab, and the battery charging sys- 
tem. Mounted in the same frame is the 
electronics equipment for controlling 
the onboard system converters and 
auxiliaries. 


Driver’s cab 


The driver’s cab incorporates basic 
ergonomic features which are to be 
found in all modern Swiss locomo- 
tives: 
¢ Controls and instruments for trac- 
tion and electrical braking are on the 
right. 
¢ Controls and instruments for pneu- 
matic braking are placed on the left. 
¢ The speedometer is in the centre of 
the driver’s field of vision. 

The driver’s cabs are soundproofed 
and fully air-conditioned. The design 
of the air-conditioning system over- 
comes the problem of pressure 
changes in the cabs when trains cross 
in tunnels. Fresh air enters from the 
roof chamber, above the machine com- 
partment. ) 

All 99 of these locomotives for the 
Swiss Railways will have been deliv- 
ered by mid-1994, as planned. They 
represent the very latest in traction 


_ technology and they illustrate the fact 


that electronics and computerisation 
is now vital to the efficient function- 
ing of locomotives. In fact, without 
electronics and computers, today’s 
modern electric locomotives would 
simply be a dream. 





These are brand new units, 
main body has a diameter 
of 58mm and a height of 
25mm. Will operate from 
5V, has 7Sdeg. steps, coil 
resistance of 6.6 ohms, and 
it is a two phase type: Six 
wires. ONLY: 


$12 


Suitable driver IC and 
circuit: $9 


These are new units 
supplied in their original 
packing. They were an 
option for backlighting 
Citizen LCD colour TV's. 
The screen giows a brilliant 
white colour when the unit 
is powered by a 6V battery. 
Draws approximately 50mA. 
The screen and the inverter 
PCB can be separated. 
Effective screen size is 
38X50mm. 


$42 





Based on an IC with 20dB 
of gain, a bandwidth of 
2GHz, and a noise figure of 
2.8dB, this amplifier kit out 
performs most other similar 
IC's and is priced at a 
fraction of their cost. The 
cost of the complete kit of 
parts for the masthead 
amplifier PCB and 
components and the power 
and signal combiner PCB 
and components is 
PRICED AT AN 
INCREDIBLE: 


$20 


For more information see 
a novel and extremely 
popular antenna design 
which employs this 
amplifier: MIRACLE TV 
ANTENNA — E.A. May 
1992: Box, Balun, and 
wire for this antenna: 

$5 extra. 





Brand new Philips brand 
BC548 transistors with in 
line leads and taped to a 
cardboard strip. Designed 
for automatic insertion 
machines. Leads are 
spaced by 35mm and 
13mm long. A BARGAIN: 


$6 for 100 

























We sold out of these new 
16 character by 2 line 
alphanumeric LCD display 
modules, but have obtained 
new stocks recently. They 
have surface mount control 
Circuitry mounted on the 
rear of the display, and only 
require a few mA at SV to 
operate: Information 
included. Although they 
have different pin 
positioning they can be 
used directly with the 
project published in S.C., 
entitled ALPHANUMERIC 
LCD DISPLAY BOARD: 
See S.C. May 93 issue. 
New units at about ‘2 of 
their real value: 


318 or 5 for $80 






When this magazine 
goes to print we will 
have in stock a very 
+ small SmW-670nM 
* laser diode based 
pointer. This pointer 
actually uses a SmW 
laser diode: Very 
%} bright! Do not be 
misled by 
% advertisements that 
advertise pointers with 
> a power output of SmW 
maximum, as these 
a could have a power 
* output of as little as 
imW. The SPECIAL 
> introductory price for 
our pointer is an all 
time low: 


+ $139 
tekeKKKx 


i. 



















Use it to charge and or 
maintain batteries on 
BOATS, for solar 
LIGHTING, solar powered 
ELECTRIC FENCES etc. 
Make your own 12V-4WATT 
solar panel. We provide 
four 6V — 1 WATT solar 
panels with terminating 
clips, and a PCB and 
components kit for a 12V 
battery ees regulator 
and a three LED charging 
indicator: See March 93 
S.C. Incredible value! 


$42 
6.5 Ahr. PANASONIC 
battery $35, ELECTRI 
FENCE PCB and all 
onboard components kit 
$40: See S.C. April 93. 





11§-230V AC input, 5V at 
4A and 12V at 4A output. 
Brand new, very compact: 
140 X 82 X43mm. 
UNBELIEVABLE PRICE: 


$28 ea. or 2 tor $50 
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efficient tube — invertor kit 
combination we ever 
offered. The used 
laboratory quality 1mW 
tube is 155mm long and 
has a diameter of 25mm, 
and the power supply 


would occupy a similar 
volume. The switched 


mode suoply is very 
efficient! Oraws 
approximately 600mA from 
a 12V battery, and it could 
be easily modified for 
operation from lower and 
higher OC voltages. A very 
compact combination that 
produces a very bright and 
low divergence beam. 
Great for portable use. 
Incredible pricing: 


$69 


for the tube, the inverter kit 
and the instructions. 










High quality helmet mount, 


Ex-Military binocular viewer. 
Self powered by one 1.5V, 
“C" size Dattery. Focus 
adjustable from 1 metre to 
infinity. Requires IR 
illumination. These units 
are all ‘Full spec.” and 
operational but may need a 
little cleaning up. Limited 
Stocks: 


. i Ni od @ 1 | Yol ag 
a " WE Li AS ] = » | 


A brand new “Full Spec.” 
large visible red N.E.C. 
laser head and one 12V 
Universal Laser Power 
Supply MKIll kit. The head 
has a diameter of 45mm, is 
400mm long, and it is fitted 
with a shutter. For the more 
serious applications. 


$249 








These famous brand TV 
tuners were intended to 
convert some colour 
computer monitors to 


COLOUR TV recievers: The 


monitors that have a 
composite video input, not 
the RGB types. They 
contain ail of the ncessary 
signal processing and 
channel switching: Antenna 
IN, to Composite video and 
line level audio output: 
They are a commercial 


product which is completely 


enclosed and mains 

ered. The channel is 
selectable by 12 illuminated 
pushbutton switches and 
seperate preset 
adjustments allow each of 
the pushbutton to access 
any channel in the VHF- 


UHF range. Supplied with a 


“rabbit ears” antenna. A 
circuit for the unit is 
provided. We should have 
more information and 
Circuits, showing how to 
convert the composite 
video output to an RGB 
output, convert this unit to 
a Stereo TV tuner. LIMITED 


SUPPLY. 
$139 




















mute), ; 1000pF/1SKV Disc ceramic 
capacitors $ by 


20KV PIV-5mA Av./1A Pk. 
Fast diodes 


$1.50 


3KV PIV-300MA/30A Pk. | 
Fast Diodes 


0.01uF/SKV Disc ceramic 
| capacitors 
Monochrome CCD $ 
a Camera anda * 1 80 
% Matching 100mm CRT + | 680PFISKV Disc ceramic 
monitor. The miniature capacitors 30 
% camera is totally 4 c 
assembled on a small BUZ11 MOSFETS 
PCB and includes an K $ 
Auto het Se It can x 3.00 
work with illumination : 
of as little as 0.1Lux Flexible OECIMAL 
% and it is IR responsive. * Seiliiols wen PCB 
+ Overall dimensions of "x connectors to suit 
camera are 24 X 46 X 


$1.50 


High output 940nM IR 
LEDS 


60c 


70mm and weighs less 

+ than 40 grams! ig 
The monitor employs a 
flat faced CRT and has 


> Sey nea of * or 10 for $5 
X 191 X 100mm. . 
% Australian Seen * bet a oom 
requencies (CCIR) are 

+ used in both the * 60c 

3% Monitor and the « or 10 for $5 
camera. Incredible Rectangular IR Pin diode 
introductory prices: XK | (Very tast) detector diode, 


780nM-1000nM, similar to 
BPW50 


$1.20 


ea. or 10 for $10 


100 LED BARGRAPH 
DISPLAY Yes 100 LED’s, 
plus IC control circuitry, ail 
surface mounted on a long 
strip of PCB. SIMPLE, a 4 
bit binary code selects 
which one out of the 10 
LED groups will be on, 
whilst another 4 bit binary 
code selects which one of 
each group of 10 LED's will 
be ON. Latching inputs are 
also provided. We include a 
Circuit and a connecting up 
diagram. VERY LIMITED 
QUANTITY 


% CAMERA $199 x 
% MONITOR $910 x 
tkeekKkKew x 


These brand new open 
frame construction 5” 
COLOUR MONITORS have 
a flat faceplate, 640 X 200 
dot resolution, CGA and 
hercules compatible, 
standard interface 
connector, degaussing coil 
inctuded, 12V OC 
operation, 15.75KHz 
horizontal frequency, 60Hz 
vertical frequency. These 
frequencies are both 
adjustable to the Australian 
standard TV frequencies: 
Information supplied. Use 
them for computer 
monitors, experimenting, 
education, disco displays 



























etc. etc. Don't miss outon | x 
this BARGAIN!: " x 
This diode head 
produces a well x 
collimated beam and 
> employs a SmW-670nM « 
At the heart of this kitis a | xp LaS@r diode. tis neg 
fluorescent light inverter used in the laser 
capable of powering 4-20W a 


pointer advertised 

> a elsewhere in this 
advertisement. Current 

% consumption 85mA, 3V 
battery operation, 

» 105mm diameter, 
22mm long, red and x 

M biack leads provided, 

+ beam diameter 6mm at x 
5 meters, copper shell 

> material. Unbelievable x 


price: x 
ve. $109 
Constant current * 
>. source kit included. * 
Enabies operation from 
ae other supplies apart 
from just 3V batteries. 


t ce kkkke 


flourescent tubes. It also 
has control inputs that 
enable it to be switched 
from a movement detector. 
We also supply a crystal 
controlled ultrasonic 
movement detector and an 
incadescent lamp switch — 
flashing circuit. Even the 
ultrasonic transducers are 
included. Three separate 
kits that can have many 
applications for a total 
reduced price of: 


$40 


ON SPECIAL FOR TWO 
MONTHS! See 
“Multifunction flouro light’’: 
E.A. NOV. 92 








* | 


— 
a 
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+ A very small but 
complete IR telescope x 
which only needs an 

%> EHT power supply, 
which is provided in kit 

form: See S.C. Nov. 92. K 
We have got a 
LIMITED STOCK of 

+ ome units that are 
“Full Spec.” but may 

> need a little cleaning 
up. We are offering 
them at a greatly 
reduced price of: 


$179 


Includes the IR 

>. telescope, power 
supply kit (Dox 
included), and an IR a4 
filter: See S.C. Nov. 92. 

® Alternatively, instead of +x 
the kit power supply, 


af 
x 
x 


x 
x 
x 
x 


we can provide the x 
. Original power supply 
a for these tubes. at the x 
same price: Specify 
+ choice of supply. * 
a x 


ewekewewea KK 


One 3” tweeter. one 4” 
woofer, a non polarized 
crossover Capacitor, plus a 


diagram: 


$4 0 for the set 
2 sets (STEREO) for 


$18 


We don't have much more 
information on these new 
components that appear of 
high quality. The tweeter 
alone is worth over $12. 


- 





This combination includes 
one used 3mW SIEMENS 
visible red laser tube and 
one 12V Universal Laser 
power supply MKIIl kit. The 
inverter is easy to construct 
since it is supplied with a 
prewound transformer, anc 
solder masked and 
screened PCB. 


$89 











CIRCUIT NOTEBOOK 


Interesting circuit ideas which we have checked but not built and tested. Contributions from 
readers are welcome and will be paid for at standard rates. 





Wide range 
phase control 


This circuit will help to eliminate 
the snap-on effect and asymmetry as- 
sociated with Triac phase control cir- 
cuits. It will give smooth and stable 
control from virtually zero to full 
power with an inductive load. It may 
be more expensive than the Triac ver- 
sion (four SCRs) but the benefits out- 
weigh the initial cost. 

The four SCRs act as a single Triac 
but able to be controlled over a wider 
phase angle range, and therefore giv- 
ing a greater range of power control. 
Diodes D1i-D4 are connected as a 
bridge rectifier across the mains sup- 
ply. The current through the bridge 
rectifier is limited by the two parallel- 
connected 100kQ 1W resistors and 
the DC voltage developed at the out- 
put of the bridge rectifier is limited by 
the 13V zener diode. The result is a 
13V DC supply which drops to zero at 
the end of each mains half-cycle. 

The pulsed DC supply feeds uni- 
junction transistor UJT1 which is con- 
nected as a trigger pulse generator. 
The pulse timing with respect to each 
mains half-cycle is set by a 20kQ 
potentiometer (VR1). 


Regulator for solar 
panels 


This circuit regulates the output 
from a solar panel so that the volt- 
age across a 12V battery is limited 
to 13.8V. In effect, the panel is dis- 
connected once the battery voltage 
reaches 13.8V. The panel is then 
connected again when the battery 
voltage falls to 13.2V. D1 prevents 
current flowing back out of the bat- 
tery to the solar panel at night. 

The heart of the circuit is an LM10 
IC voltage reference and op amp. 
IC1a is the voltage reference sec- 
tion. It is used to control transistor 
Q1 which functions as a constant 
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240VAC 


Pulses from UJT1 are coupled via 
an isolating transformer to the gates of 
SCR2 and SCR4 which are each trig- 
gered into conduction simultaneously. 
These SCRs drive the gates of SCR1 
and SCR3 which then drive the load. 

The 1:1:1 diminutive trigger trans- 
former is unlikely to be readily avail- 
able but can be obtained by rewinding 
a small audio transformer from a tran- 


current source. Q1 thereby pro- 
duces a constant voltage across re- 
sistor R1 and this becomes the ref- 
erence voltage for IC1b which is 
used as a comparator. It drives 
Mosfet Q2 which simply acts as a 
switch to connect or disconnect the 
solar panel from the battery. 

Resistor R3 provides positive 
feedback to give a degree of hyster- 
esis to stop the circuit hunting, ie, 
continually switching on and off 
Over a very small voltage range. 

If the battery voltage is less than, 
say, 13.2V, Q2 will be turned on, 
charging the battery. When the bat- 
tery charges to 13.8V, Q2 will turn 
off. No further charging will take 


sistor radio. The transformer requires 
three windings each of 200 turns us- 
ing a fine gauge enamelled copper 
wire. Two layers of electrical tape are 
used for insulation between the three 
windings. Note that the whole circuit 
floats at mains potential and is po- 
tentially lethal. 

K. J. Benic, 

Forestville, NSW. ($25) 


place until the battery voltage falls 
below 13.2V again. This charac- 
teristic should suit batteries de- 
signed for deep cycle performance 
and provides better efficiency than 
obtainable from a linear regulator. 
Current limiting is not provided 
as it is assumed that this would be 
unnecessary with a solar panel. 
The parameters for the circuit 
are: Nominal battery voltage — 12V; 
Regulation — on/off with hysteresis; 
Nominal switching levels — off at 
13.8V, on at 13.2V; Current con- 
sumption — less than 1mA; Maxi- 
mum output current —10A. 
Herman Nacinovich, 
Gulgong, NSW. ($25) 





VRi 
LM2936Z-5 


Microcontroller 
timer 


This circuit was designed to pro- 
vide the functions of a timer. While it 
would possibly be cheaper to provide 
the same function with discrete logic 
circuitry, this circuit has been de- 
signed to offer programming experi- 
ence with the 68HC705K1 micro- 
controller. It contains all the software 
to drive a buzzer and a 2-digit 7-seg- 
ment LED display. As an example of 
its flexibility, it could be programmed 
to start at 60 seconds, beep every eight 
seconds and then give a different beep 





A 





TO 





SUIT 
CURRENT 


for the last four seconds and then 
restart again. It can all be done with 
the two programming switches, A and 
Di. 

The power supply for the circuit is 
based on the LM2936 which is an 
ultra-low quiescent current 5V regu- 
lator. It works in essentially the same 
way as a conventional 3-terminal 
regulator but it draws less current and 
has a lower dropout voltage. Since the 
total current drain of the circuit is so 
low, there is no hardware off/on 
switch. The current drain of the cir- 
cuit is around 25uA when the K1 is in 
STOP mode and around 19mA when 


CM1-5615 


LD1 LD2 
CM1-5615 





running. The off/on switch is in the 
software. 

Four port lines from the micro- 
controller drive IC2, a 4511 BCD to 7- 
segment decoder. Two additional ports 
drive transistors Q1 and Q2 to pro- 
vide the multiplexed 2-digit display. 

The buzzer is driven by Q3 which 
is controlled by port PBO. 

The processor runs at 262kHz as set 
by the components at pins 2, 15 and 
16. Thus, the time counts in nominal 
1-second steps. If more accuracy was» 
required, a crystal could be connect- 
ed between pin 15 and 16 and then 
appropriate changes would be re- 
quired to the software. 

A complete kit for this timer in- 
cluding the PC board, K1 programmed 
microcontroller anda floppy disc with 
software, is available from Alpine 
Technologies, PO Box 934, Mt Waver- 
ley, Vic 3149. The cost is $37.25, in- 
cluding postage and packing. 
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— DICKS, SMITH 
ELECTRONICS 

Build it yourself 


AND SAVE 









Infrared Light Beam Relay 


Ideal as a doorminder for a shop or business, or 
to monitor sensitive areas around the home. 
This simple project triggers an alarm fora one- @& 
second period when someone walks through the # 
beam, so it can be connected to a buzzer or 
trigger a relay depending on the application. It’s 
a full-form kit with all components, PCB, case, 

| front panel label, plug pack and a relay to 
maximise the applications. 


Cat K-3120 wie): 
AO) Fi eee 00 


NEW . 


LOMT SkaMRRAY | 


RN | 
PRCRBWED } 













TRANSISTOB TESTER S 









ae | 
incircuit otra gear) mm 
. ce mons STs uF Ss ‘93 Q 
Transistor ; i 9995 
Tester | 


transistors that are already in circuit so you'll find it invaluable for 
trouble-shooting. Kits will come complete with all components, 
PCB, hardware (including test clips), case and a pre-punched 
silk-screened front panel. . 


Cat K-7218 <tW 
aoe 


Automatically. 
Controls Temperature 


Temperature Control Switch 


An ingenious kit that proves very useful for many applications 
such as: Ovens, room temperature control, fish tank heaters, 
animal enclosure heaters or cooling devices such as fans and 
water pumps. With a maximum allowable load of 7.5 Amps (1800 
VA), the temperature controller automatically switches the power 
on or off when the temperature goes below or above a set 
threshold. The project utilises our existing Y-5011 dual display 
digital thermometer, which comes complete with internal and 
external temperature sensors and can be programmed to sound 
an alarm if the temperature is below or above a certain 
threshold. The kit comes in full form with all components, 
hardware, digital temperature module, deluxe case, flush mount 
mains socket, pre-punched screened front panel and pre- 


punched rear panel. © ae 090 3O9 
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Cat K-3130 
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Increases The Range Of 


—al 
The Light Beam Relay Kit 
Light Beam Extender 


Designed to go with our existing Light 
Beam Relay project (K-3120). By | 
disabling the internal transmitter : 

circuit of the original project (K-3120) and using the Light Beam 
Extender in its place, you can have a greater range. It uses a 555 
timer IC and a transistor to pulse two IR LED’s at a frequency of 
about 2kHz and effectively increases the working range to about 
5 metres - two and a half times the original. Comes complete 
with all components, hardware including an IC socket for the 555 
timer and a mini zippy box to house your project. 


Cat K-3122 i/o O $95 
24//| Zz (July ‘93 

































ae 
Quality Home NE WV meetin 
Movie Editing & 


Colour Video Fader | 


You'll solve all your messy editing \ 
problems once you build this . 
colour video fader! Now you can Meee 
make clean edits from one scene to the next on your VCR without 
having to buy a top-of-the-line model! The video fader accepts any 
colour or black and white composite PAL video signal and can | 
fade it smoothly down to a black screen and back up again, 
providing you with a professional transition from one scene to the 
next. Plus, it lets you create special effects with its additional “wipe 
screen” facility. Comes complete with all components, PCB, 
hardware including easy-to-mount one-hole 2.1mm DC socket, 
zippy box, IC sockets, front panel and case side labels. 

Cat K-5410 


 SILIPDA $329 
77 Aug 03 \) ~* 


bs 
REC TION 









5V DC To ner 


+42VDC Converter! ~# 


A low-cost project designed to resolve the problem caused by 
using plug packs when your projects require dual Supply rails. 
No plug packs that are readily available Supply this and, while 
there are alternatives to obtaining dual Supply, they are 
considerably more complicated and time consuming. This kit will 
produce separate positive and negative 12V rails (at currents of 
up to 100mA) from an input supply of anything between 5 to 





> anne 


~10VDC and you can easily adjust the output voltage to suit your 


own application. Plus, it can run on any source of power 
including: Rectified DC voltage from the mains, solar or car 
battery. Comes in short form, complete with all 


components and PCB. 9 
Sep ‘93 Y ‘48 , 


SE fis i 
Cat K-3229 ip 





Please Contact Your Nearest Store For Availability As Some Kits May Still Be In Production. 


















SOLDERING 











ae 
400W | aE: 
Soldering System ware 


With manual temperature control, the Superscope is a heavy-duty 
iron that heats up fast - from cold to operating temperature, in just 
six seconds. It has a huge 100-watt capacity, auto-off function and 
long-life stainless steel barrel. With matching high quality, low 
voltage transformer (4V @ 30A), it comes in a tough polypropylene 


case with iron rest. $ 4 4 9 


Cat T-1640 
<4 NIMROD* 


BONUS 
GAS 
REFILL 


Soldering On The Go! aie S10 


Portable Soldering Kit 


This butane-powered, temperature-controlled (400-1300*C) 
soldering iron comes with many accessories: Includes stand, solder 
(with dispenser), tip cleaner, hot air tip and hot knife tip. It’s ideal for 
outdoor work (no power point is required) and packs neatly into its 


own cushioned case. S 95 
Cat T-1395 *Bonus Gas Refill (N-1085) valued at $6.95 64 








5-Piece Soldering Kit 


A quality Scope soldering iron that comes complete with resin- 
core solder, an iron stand and cleaning sponge, plus two 
screwdrivers. It’s an ideal general-purpose iron 

that’s rated at 20W 240V. $99% 
Cat T-1650 





See us for all your 






EQUIPMENT 





emuas 
SCOPE 


BONUS ROLL 
OF SOLDER! 


Scope PX-1 75W Soldering Iron 


Perfect for serious soldering at an affordable price. It features 
accurate temperature control, (200-450*C), an easy to read twelve- 
zone, three-colour bargraph temperature read-out, the latest 
Japanese tip technology (zirconium/tungsten) and an incredibly 
lightweight iron. The PTC element means that it idles at 45W, but 
the minute you put it under load it delivers up to 75W (this 


dramatically reduces temperature drift). ¢ 249 


Cat T-1010 








Butane Soldering Iron 


Four tools in one! This pocket-sized butane powered soldering iron 
offers fully adjustable temperature control (400-1300*C) and a 
transparent gas window so that you won't run out in the middle of 
the job. Plus, with the optional tips you can turn it into a handy 


blowtorch, hot knife and hot air gun. 
‘39% 


(Gas not included). Cat T-1385 





5-Piece Plier Set 


A quality set of drop forged high carbon steel pliers. With 127mm 
bent nose, 127mm flat nose, 115mm diagonal cutting and 115mm 


end cutting types in a handy plastic pouch. 
‘29° 


Cat T-3295 
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Dick Smith’s Register Of 
beg Australian Frequency Register of || Government Radio 
Vues Handbook Government || Frequencies 


An essential book for anyone into scanning. : . p 

icgeecamr anime | Radio | NSW ACT/ Victoria 
| , equency list of Govemment services in 

and marine bands. It includes a glossary of Frequencies SW, Canberra and Victoria. Includes 


| scanner terms, frequency directory and oer ng tee oS frequency allocations and radio codes for 

;} more! NS WAC " Police, Fire Brigades, State Emergency 
What Scanning? : S gs WITT? LAN Centres and more. Other frequency 
icelobeketaam Cat B-9601 teens 1.8 allocations include Foreign Embassies, 
COMPUTE NEW REVISED COON QANTAS airways and the Department of 


} Defence. 
Scanner Fanatics’ Cat 34109 299 
Frequency Registers 


The complete listing of scanner frequen- 
cies covering the 35MHz to S00MHz 
range. If you want to listen in, you'll almost 
certainly find the frequency in these books: 
Ambulance, Police, State Emergency. 
Services, Aviation, plus hundreds of other 
frequencies. All the scanners listed in the 
series operate over 5 watts or more. Now 
also available for South Australia, Northern 


Terntory and Tasmania. $9 495 


list of books and magazines to enhance vour 
N.S.W. Cat B-4102 ——_ - g y 
Queensland Cat B-4 1 08 ‘ Simaniver s guide to Air Traffic 


_| monitoring. 
Victoria Cat B41 04 tauerss terminology. and procedures S 9495 
West Australia Cat B-4106 Cat B-4112 


South Australia and Northem Territory Cat B-4110 


Tasmania Cat B-4111 S 1995 


Australian Railways 
Frequencies Handbook 


Railways enthusiasts and avid scanner FR ED 


thi It qi let This handy book was written especially for 
fang of ustelien Poiwene ep Oe AUSTRALIAN | the boating enthusiast, fisherman and radio 


and New Zealand Railways) radio MARITIME monitor and it contains all the vital statistics 
fe oncee glossary of railway terms, an RADIO and important information on services, 


explanation of radio terms, track and gauge frequencies and equipment. 


data, locomotive rosters and system maps. RER"UAT 
$1995 cassie? 1O95 NEW 


MAJOR DICK SMITH ELECTRONICS AUTHORISED STOCKISTS 

NSW ARMIDALE: New England Electronics 71 1655 BALLINA: Ballina Electronics 86 7022 BATEMAN‘S BAY: Baycity Sight & Sound 72 5030 BATHURST: Electronic Frontiers 32 
3933 BOURKE: Countrywide Services 72 2150 BOWRAL: Bowral Electrical Suppliers 61 1861 BROKEN HILL: Hobbies & Electronics 88 1498 COOTAMUNDRA: Cootamundra Music & 
Light 422561 COFFS HARBOUR: Coffs Harbour Electronics 525 684 DENILIQUIN: Deni Electronics 813672 DUBBO: Chris's Hi Fi 828711 GOULBURN: Tunlive 221288 GRAFTON: 
Repairs & Spares 421911 GRIFFITH: Miatronics 624534 INVERELL: Inverell Electronics 221821 KATOOMBA: Niagara Photo & Sports 822800 KEMPSEY: P& K Richards 631134 
LEETON: Leeton Audiotronic 5832800 LIGHTNING RIDGE: Lightning Ridge Solar Power 291013 LISMORE: Decro Electronic Services 214137 LITHGOW: Douroy Photographics 513173 
MACKSVILLE: Macksville Electronics 682 899 MOREE: Moree Electronics 522001 MUDGEE: Headwear 723805 MURWILLUMBAH: Strings & Things 723 684 NARRABRI: Namoi Computer 
Service 923274 NELSON BAY: Nelson Bay Elect. & Hobbies 813685 NOWRA: Nowra Electronics 210722 PARKES: Strad Music Centre 623366 RICHMOND: Silicon Crafts 784101 








SCANNER FANATICS 
FREQUENCY REGISTER 
OF NEW SOUTH WALES 





Listening Into 
Aircraft Radio 


The most comprehensive monitor's guide to 
air traffic frequencies, terminology and 
procedures available! Tells you where to find 
air traffic control, military aircraft and air 
ambulance frequencies. Plus, it has 
aeronautical addressing and reporting, typical 
messages, tracking an aircraft in flight and a 











For Quiet Days At Sea! 
Australian 
Maritime Radio 





Cat B-4114 


Steven's Electronics 511723 MARYBOROUGH: Keller Electronics 214559 MOSSMAN: Mossman Electronics 982200 MT. ISA: Outback Electronics 433331 NAMBOUR: Nambour 
Electronics 411966 PIALBA: Keller Electronics 283749 STANTHORPE: Granite Belt Communications 813333 TAS BURNIE: Electronic City 314 760 DEVONPORT: AI Electronics 
248322 SA MT. GAMBIER: Hutchesson’s Communication 250400 PORT LINCOLN: Basshams TV & Comp. World 830075 WHYALLA: Eyre Electronics454764 WA ALBANY: Micro 
Electronics 412077 BUNBURY: Micro Electronics 216222 COWARAMUP: CPA Electronics 555448 GERALDTON: Angora Lighting 211278 MANDURAH: Mandurah Hi FI 5812206 
MARGARET RIVER: CPA Electronics 573888 PORT HEDLAND: Ivan Tomek Electronics 7325314 
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IEC Male Chassis 


Suitable for flush mounting on computers, =f} 
hi-fi equipment etc. Accepts IEC line socket. | 
Rated at 6 amps. Cat M-7066 








IEC Female Chassis 


Flush finish socket that accepts 3-pin IEC 
line plug. Rated at 6 Amps. 
Cat M-7064 












| Panel Mount Filter 


1} Quality Belling Lee filter rated at 
14 250V 1V. 


cx” JEC Connector Special - This Month Only! 










Click Surge 


Buzzer 


Ideal for hi-fi, TV, VCR, 
computer or microwave, the 
buzzer protects your valuable 
/ | electronic appliances from 








IEC Female Line 















apaes — damaging surges. Emits a 

Connectors 2-Way surge Protection buzzing sound if a severe power surge 
3-pin socket to suit 3-pin IEC plugs as used Protect up to two devices with this has caused surge protection to become 
on computer equipment. Rated at 10 amps. Beigel ae surge/spike filter. utes 95 ene ree 
Cat M-7060 Cat M-715 : 29 

“ mM, Cat M-7151 NEW 

a. Termini SOR ENG Pemale 

Pe To N-Type Male BNC To 

“ae NEW | Adaptor + 35\ Twin Female 
; he This sone allows for 0 at» BNC “T” 
3 standard test equipment using BNC A 8 

Resistor For Ethernet connectors to be connected to N-typed ~ Adaptor 
Systems pone ane in RF applications. You'll find this ideal for multiple uses in medical 
A male BNC plug with 50 OHM resistance eres ciee el on brass construction with equipment, telecommunications systems, test 
suitable for terminating unused outlets in abla CA instruments and computer Ethernet systems. 
athemet networking systems. Has nickel on S 895 It features a BNC connection for positive lock 
brass construction bith a gold centre pin plus NEW Cat P-2417 coupling characteristics and nickel-plated 
teflon/rubber gaskets for durability and low SATE OTE brass construction for durability. 


loss. Resistance value is stamped into the 


body of the terminator for clear identification. Cat P-2275 $ 595 NEW 


a # 
Of Benchmark From Your Nearest Store! 
For Phone, Fax Or Mail Orders Call: D iC 
SYDNEY AREA 888 2105 
ELECTRONICS 
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Microprocessor-controlled 
nicad battery charger 


This intelligent charger does everything a 
nicad charger should. It automatically 
checks the condition of the battery, then 
discharges it or charges it at 500mA or 1A. 


Design by WARREN BUCKINGHAM 


This is the first intelligent battery 
charger that we have presented. Pre- 
viously, we have featured units which 
discharge nicads down to 1.1V per 
cell but then you have to recharge 
them with your own charger. By con- 
trast, the “Nicad Battery Service Mod- 
ule” is an automatic microprocessor 
controlled unit which combines the 
functions of discharging and charg- 
ing, together with an analysis of bat- 
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tery condition. Furthermore, you can 
power it from an AC plugpack or from 
the cigarette lighter socket in your car. 

Most users of nicad batteries have 
experienced poor battery performance 
at some time and generally this. is 
brought about by incorrect charging. 
The most common fault is what is 
called “memory effect” and is brought 
about because the cells in the battery 
pack have not been correctly dis- 


charged before they are recharged. In 
effect, nicad batteries cannot be used 
in shallow discharge cycles otherwise 
their capacity is reduced. They must 
be discharged to the “end-point” volt- 
age which is typically 1.1V per cell. 

On the other hand, if the battery is 
discharged too far, damage can be done 
to the cells and in fact can reverse the 
polarity of the cells, thereafter making 
it virtually impossible to charge the 
battery with a conventional charger. 
A few chargers on the market have a 
discharge button to discharge the bat- 
tery while others simply discharge 
every time the battery is connected to 
the charger. This works but every time 
the battery is discharged it reduces 
the life of the battery. 

Another major problem is over- 
charging. When a near fully charged 


+5V 


10k 
4DIP SWITCH 


2.2k 
1% 


3k 
1% 


D1-D4 
4x1N4004 
16VAC 

1.5A 






battery is put on charge, it becomes 
hot which again reduces its life. In 
effect, no simple charger is ideal as far 
as nicad batteries are concerned. Ta- 
ble 1 indicates some of the problems 
which can occur with different modes 
of charging nicad batteries. 

This intelligent charger, or “Nicad 
Battery Service Module”, actually 
checks the condition of the battery 
when it is first connected. First, it 
places a load on the battery and then 
checks the slope of the discharge 
curve. This indicates two aspects of 
the battery’s condition: (1) it gives an 
indication of its capacity and state of 
charge; and (2) it indicates whether 
the battery is showing symptoms of 
memory effect. These show up as very 
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NICAD BATTERY SERVICE MODULE 


1GO 


Fig.1: the circuit for the Nicad Battery Service Module is based on IC1, a Z8 
microprocessor. When the battery is first connected, it is load tested at either a 
500mA or 1A rate via Q1, D6 & the associated 1.2Q 5W resistors. Depending on 
the battery condition, the processor then either continues to discharge the 
battery to its end-point voltage or switches straight over to the charge mode. 


Table 1: Common Problems 
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All the parts except for transistor Q1 are mounted on a single PC board & this 
mounts inside a standard plastic case. Q1 is mounted on a U-shaped aluminium 


heatsink which fits under the board. 


slight fluctuations on the discharge 
curve. 

This load test lasts for up to 30 
seconds after which the processor de- 
cides either to discharge the battery 
to the end-point voltage or switch 
straight over to charging. 

For a charger with such fancy func- 
tions, the Nicad Battery Service Mod- 
ule does not have a fancy appearance. 


Table 2: Charger Functions 
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It is housed in a small black plastic 
instrument case measuring 93 x 56 x 
135mm. On the front panel it has a 
single toggle switch to select the charg- 
ing rate and on the top of the case are 
five LEDs which indicate the follow- 
ing: Power, Conditioning, Charging, 
Ready and Fault. On the rear panel 
are two sockets, one for AC or DC 
input and one for connection to the 
battery to be charged. 

The unit comes with a 16VAC 1.5A 
plugpack for charging from the mains 
supply and a cigarette lighter socket 
for battery charging in a car. 

Now let’s have a look at the circuit 
which is shown in Fig.1. 


Circuit description 


The heart of the circuit is the Z86EO 
(I1C1), a member of the Z8 micro- 
controller family. It is clocked at 
3.579MHz, as set by the crystal con- 
nected between pins 6 and 7. The 
Z86EO has an OTP (one time pro- 
grammable) ROM, a RAM and a cou- 
ple of inbuilt comparators which are 


used in this circuit. The ROM holds 
the algorithms for analysis, discharg- 
ing and charging of nicad cells, as 
well as providing all the control func- 
tions to drive the LEDs and external 
circuitry. 

The two internal comparators of the 
Z86EO have been configured to build 
a 12-bit A/D converter. With an 8-bit 
processor such as the Z8, this is done 
by storing eight bits of the converter 
output in one register and the remain- 
ing four bits in another register. The 
converter uses a time relationship to 
convert the battery voltage into a dig- 
ital code. The battery voltage is ap- 
plied via a voltage divider to pin 9 of 
IC1. This voltage is fed to the internal 
comparators which use it to generate 
a sawtooth voltage at pin 10. This 
sawtooth is developed in the follow- 
ing way. 

Op amp IC2, in conjunction with 
transistor Q5, forms a constant cur- 
rent source which charges the 0.27uF 
capacitor at pin 10 of IC12. When the 
voltage at pin 10 rises above the volt- 
age at pin 9, the comparator output at 
pin 11 goes high. This turns on tran- 
sistor Q4 which then discharges the 
capacitor at pin 10, whereupon the 


' Discharge... 
- Charging... 
Battery Gondition i er 
Fault indication. cs.c.-0-.-.1-.--.... Ba 
» Charging Times... 


cycle repeats itself. In effect, the cir- 
cuit works as a voltage to frequency 
converter with an inverse frequency 
relationship — the higher the battery 
voltage, the lower the frequency. Typi- 
cally, when a 7.2V battery pack is 
being charged, the sawtooth voltage 
at pin 10 will be about 2.2kHz. 

The processor then converts the fre- 
quency at pin 10, representing the 
battery voltage, to a digital value. This 
value is compared to an algorithm 
selected by the DIP switch at pins 15, 
16,17 & 18. 

Initially, when the battery is first 
connected, it is sensed by the proces- 
sor which sends pin 1 high. This turns 
on Q2 and Q1. Q1 and LED 1 form a 
constant current circuit that controls 
both the discharge and charging cur- 
rents. LED 1 is biased on when Q2 
turns on and it provides a reference 
voltage of about 2V to the base of Q1. 
Q1 then acts as an emitter follower 
and produces a voltage of close to 
1.2V at its emitter (ie, the base-emitter 


o buy the kit 


» kit for the Nigad : 
fice Moduleisavailable — 
only from Cessnock Instrumen- 
tation and Elec wn 

igt for the aa The 





|and drilled re 
1 38 a ~ Ofe ee 


CIE, 25 cach, Se St Kitchener 
NSW 2325. 
















. 0% of capaci 
nutes from dead flat; SS 
esfromdeadflat; — 
u daly dead flat. 


voltage of Q1 will be close to 0.8V). 
This 1.2V is applied to the emitter 
resistors of Q1 which will be 1.2Q or 
2.4Q, depending on the setting of 
switch $1. Thus, Q1 is forced to carry 
a current of 500mA or 1A, as selected 
by switch S1. 

So Q1 operates at this current set- 
ting, both when the charger is in charge 
or discharge mode. OK, so far we’ve 
connected the battery and it has been 
sensed by the processor which has 
turned on the constant current source. 
This starts sucking current out of the 
battery which is monitored all the 
time by the processor. 

After the initial discharge test, dur- 
ing which time the conditioning LED 
(LED 3) will be on, the processor will 
either decide to continue discharging 
the battery down to its end-point volt- 
age of about 1V per cell or it will 
decide to charge the battery. When 
the latter occurs, pin 3 of IC1 will go 
high and turn on Q3 which controls 
DPDT relay RLY1. This changeover 
relay connects Q1 to the incoming 
supply so that it now charges the bat- 
tery at the current selected by 51. 


Charge cycle 

Depending on the size of battery 
and its initial state of discharge, the 
time to fully charge it can range from 
less than 15 minutes for the full cycle 
to several hours. During the charge 
cycle, the battery is monitored con- 


stantly and the processor detects the. 


slight dip in voltage that each cell 
gives when it reaches full charge. 
This is the so-called “Delta V” charg- 
ing method but here there is a refine- 
ment. Instead of looking for a dip in 
the total battery voltage, the processor 
actually detects the voltage dip for 
each cell. Since it knows how many 






- PARTSLIST) | 
4 plastic case, 135 x 95 x 45mm ae 
“= PCboard,110x75mm = 
— 1 16V AC 1.5A plugpack with 
2.5mm plug ae 
1 cigarette lighter plug & lead | 
with 2.5mm plug —  . 
{ DPST toggle switch with 
cranked leads (S1) _ 
1 3.5mm jack socket 
1 2.1mm DC socket | 
1 4-way DIP switch 
1 miniature DPDT switch 
13.579MHzcrystal i‘ 
~ 1 multi-turn 5kQ trimpot vat) 
118-pinlC socket =. 


‘Semiconductors | 
1 Z86EO microcontroller (IC1) 
1 LM358 dual op amp (IC2) 
1 7805 5V regulator 
3 BC547 NPN. transistors - 
(Q2, Q3,Q4) 
1 BC557 PNP transistor (Q5) 
1 TIP32C NPN transistor (Q1) 
(see text) | 
4 red LEDs (LED1, LED2, 
‘LEDS, LED4) 
1 green LED (LEDS) 
1 orange LED (LED6) 
1 18V 400mW zener diode 
(ZO 
6 1N4004 silicon diodes (D1 8) 


Capacitors © | _ 
2 1000uF 25VW electronic 

2 100uF 25VW electrolytic — 
110uF 25VWelectrolytic 

1 0.27uF 68VW MKT polyester — 
2.0.1uF 63VW MKT polyester 

2 18pF ceramic 


Resistors (0.25W, 1%) 














































1 30kQ 2 1kQ 
6 10k2 1 470Q 
2 4.7kQ 4 430Q 
1 3kQ 1 330Q 
1 2.7kQ 1 10002 
1 2.2kQ 


2 1.20 5W wirewound 


cells are connected, by virtue of the 


DIP switch settings, it knows how 
many voltage dips to look for. Conse- 
quently, each battery will end up be- 
ing charged to a different voltage. 

For example, we charged three 7.2V 
1200mAH nicad racing packs. Two of 
these were ultimately charged to just 
over 9V while one was charged to 
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Fig.2: install the parts on the board as shown 
here. The parts shown dotted (link, DIP switch 
& 0.1.F capacitor) mount on the underside of 
the board. Note that the two 1.2Q 5W resistors 
should be mounted clear of the board, to aid 
heat dissipation. 


10.4V. By the way, while the nomins 


~ cell voltage for nicads in 1.2V, it ca 


go substantially higher than this whil 
on charge. This is quite normal. 

It can happen that one or more cell 
in a battery pack may have almos 
identical voltage dips at the end o 
charge and this can make it difficul 
for the processor to detect the indi 
vidual cell voltage dips. This is over 
come by having the processor look a 
the total battery voltage for an overal 
decline in value at the end of charge 
while also taking into account the 
elapsed time. 

When the processor decides that 
charging is complete, it pulls pins 1 
and 3 low. This de-energises the relay 
and turns off the current source in- 
volving Q1. At the same time, pin 13 
goes high to light the green Ready 
LED (LED 5). 

It can also happen that batteries 
will not charge properly due to inter- 
nal open or shorted cells or perhaps 
due to wrong settings of the DIP 
switches for a particular battery. These 
cases are indicated by the orange fault 
LED (LED 6). It indicates the condi- 

tions shown in Table 3. 

Note that if a battery is connected 
the wrong way around, the charger 
will not work. Only the Power LED 
will light. 

Let’s now recap the sequence of a 
charging cycle. When power is ap- 
plied, LED 2 (red) lights and when a 
battery is connected, the charger goes 
into the load test phase and the red 
Conditioning LED lights. When the 
unit subsequently goes over to charge 
mode, the red Charge LED lights as 
well. Finally, when it has finished 








The power transistor (Q1) is supplied mounted on the heatsink with three wires 
connected: green for the emitter, blue for the base & white for the collector. 
These are connected to the underside of the board, as shown in Fig.2. 


charging, the green Ready LED lights 
and if a fault occurs, the orange Fault 
LED lights. 

If power is disconnected and then 
reconnected while a battery is being 
charged, the charger takes 60 seconds 
to reset itself and then it beings the 
cycle again with a conditioning test 
before flicking into charge mode. 

Power for the circuit comes either 
from an AC plugpack or from a 12V 
battery via a cigarette lighter socket in 
a car. The AC or DC is fed via a bridge 


rectifier comprising diodes D1-D4 and 
filtered with two 1000uF capacitors 
before being fed to a 7805 3-terminal 


5V regulator. When supplied with 12V 


DC, the charger can charge batteries 
consisting of up to eight cells (ie, 9.6V 
nominal). When powered by a 16VAC 
plugpack, the unit can charge batter- 
ies with up to 10 cells. 


Ideally, if the charger is to be used 


to charge batteries of 7.2V or less at 
the 1A rate, it should be used with a 
12VAC 1.5A plugpack to reduce the 


Table 4: SEL CAA li cle(melaalely 


Note: always turn the 











power dissipation of transistor Q1, 
otherwise it will become very hot. 


Construction 


The charger is housed in a standard 
plastic case. This has two halves 
which clip together. Inside is a single- 
sided PC board which measures 110 x 
75mm. This has all the components 
mounted on it apart from transistor 
Q1 which is mounted on a U-shaped 
aluminium heatsink in the base of the 
case. All the components will be avail- 
able in a complete kit which will in- 
clude a 16VAC plugpack adapter, a 
cigarette lighter plug lead and a bat- 
tery output lead fitted with a 3.5mm 
jack. 

The component wiring diagram for 
the charger is shown in Fig.2. 

Assembly can begin with the 0.25 
watt resistors, small capacitors and 
the transistors. The four 10k resis- 
tors associated with the DIP switch 
are mounted “end-on” while the DIP 
switch mounts under the board, on 
the copper side. There is a long link 
installed on top of the board and four 
contacts on one side of the DIP switch 
are actually soldered to this link. 

Next, fit the diodes, the electrolytic 
capacitors, the LM358 (IC2), multiturn 
trimpot VR1 and the 3-terminal regu- 
lator. In each case, make sure that the 
component is correctly oriented on 


the board. The two 1.2Q 5W resistors 


should be mounted so that they stand 
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A nut is fitted over the central pillar on the bottom of the case before the 
heatsink assembly is fitted. A second nut & an insulating spacer are then fitted 
to the pillar & an insulating spacer also fitted to the other pillar before the PC 
board is secured in position. 


about 6mm clear of the board, to aid 
heat dissipation. 

LED 1 can be mounted with short 
leads but the five indicator LEDs need 
to be mounted with long leads, so that 
their bodies are 20mm above the PC 
board. This is done so that they will 
protrude slightly through the lid of 
the case when it is clipped together. 

An 18-pin IC carrier is used for the 
Z8 (IC1) but this chip should not be 
installed until later. A 0.1uF capacitor 
is connected underneath the proces- 
sor socket (on the copper side of the 
board) between pins 5 and 14. Also 
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connected to the underside of the 
board are the leads to the 3.5mm bat- 
tery socket. The input power socket 
and the DPST toggle switch S1 are 
mounted on the top of the PC board. 

The power transistor Q1 is supplied 
mounted on the heatsink with three 
wires connected: green for the emit- 
ter, blue for the base and white for the 
collector. These are connected to the 
underside of the board, as shown in 
Fig.2. 

The PC board is assembled into the 
case and secured by two self tapping 
screws with go into integral pillars in 


the base. The TIP32C transistor and 
heatsink assembly is sandwiched be- 
tween the PC board and the base with 
the aid of two 5/16-inch nuts which 
act as spacers.The method of assem- 
bly is as follows: 

(1) place a nut over the central pillar 
in the base of the case, then fit the 
transistor heatsink over it. 

(2) Place another nut over the central 
pillar and then an insulating spacer. 
(3) Place an insulating spacer over the 
other pillar and then secure the board 
with the two self tapping screws. Do 
not over-tighten the screws and fit the 
front and rear panels of the case be- 
fore they are fully driven home. 

Now comes setting up and calibra- 
tion. Before fitting IC1 into its socket, 
connect the AC plugpack to the 
charger and measure the voltage at 
pin 5 (of the socket). It should be +5V 
DC. Check also that +5V is present at 
pin 8 of IC2 and at the collector of Q3. 
If not, check that the 5V regulator is 
OK. This done, turn the power off and 
wait at least 60 seconds before insert-. 
ing IC1 into its socket. Make sure you 
get it the right way around. The pin 1 
end should face the regulator end of 
the board. 

Next, set all the DIP switches to off 
before turning the power on again. 
Apply +7V from a power supply to 
the battery output and adjust trimpot 
VR1 until both pins 2 and 4 of IC1 are 
high; ie, +5V. The charger is now ready 
for use. 


Battery voltage selection 


Always turn off the power and wait 
60 seconds before adjusting the DIP 
switches which are accessed via a hole 
on the underside of the case. The set- 
tings are shown in Table 4. 


Charge rate selection 


Select 500mA or 1A, which ever is 
the value closest to the rating of your 
battery. It is not recommended to 
charge at a rate higher than 1.2 times 
the battery capacity. For example, if 
you have a 500mAh AA cell, choose 
the 500m<A rate. If you have a 7.2V 
1200mAh racing pack, choose the 1A 
rate. | 

If you wish to charge at a lower rate, 
then replace the 1.2Q 5W resistor — 
across switch S1 with a 10Q 0.25W 
resistor. This will result in a charging 
current of 100mA instead of 500mA. 
This makes it suitable for charging 9V 
100mAh batteries. SC 
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Reach MULT-LDISCHARGER 











Pty. Ltd. * Suit 6 volt Ni-Cad packs. 
* Refresh your old batteries. 
* For Sony, Canon, JVC, etc. 

127 York Street, | * Multi-Fit battery carrier. 


P.O. Box O103, 
Sydney 2000 


Ph: 02-267 1385 


Only $39.95 
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6 volt 
. ee The Most Advanced 
Fax: 02-261 8905 | LANTERN || prone-Fax/Line Sharer 
Mailorder S Welcome * NO confusing voice messages. 
Postal Charges: * 6 volt @ 5 Ahr. * NO delays or periods of silence. 
$5 - $25 $4.00 $101 - $499 $9.00 * Gel Cell. * NO unusual dial tones. 
$26 - $50 $6.00 $500 + FREE * NO frustrated callers. 
$51 - $100 $7.00 * Installs in minutes. 
$39.95 * Suitable for fax/modems. 
@Electronic Components x 2 year exchange warranty. 
@Kits @ Alarms @ Tools Now Availabe Tan eee eg NOT. a 
@ Computer Accessories 4 pair/0.5mm am en 
@ Audio Accessories | PE/PVC HIGH | PER cerry 
@TV Ant. & Accessories | PERFORMANCE = 
@ Test Equipment Level 5 UTP " 
@Phones & Accessories Lan Cable. ka 
Only $140 mtr. i 


Want to know more e 
Contact Jeff Yager 
on 02 - 267 1385 


@Plugs & Sockets 
@Cables @Batteries — 

@ Video Accessories RJ45 8x8 Plugs 

@ Reliable Service ! Only $85.00/100 
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AUSTRALIAN MADE TV TEST EQUIPMENT 
12 Months Warranty on Parts & Labour 
f-~—_ SHORTED TURNS TESTER 


Built-in meter to check EHT transformers including 
split diode type, yokes and drive transformers. 
$95.00 + $4.00 p&p 


HIGH-VOLTAGE PROBE 


Built-in meter reads positive or nega- 
tive 0-50kV. For checking EHT & focus 
as well as many other high tension 
voltages. $120.00 + $5.00 p&p 


DEGAUSSING WAND 


Great for computer monitors. Strong magnetic 
field. Double insulated, momentary switch opera- 
tion. Demagnetises colour picture tubes, colour 
computer monitors, poker machines & amuse- 
ment machines. $85.00 + $10.00 p&p 


REMOTE CONTROL TESTER 
































From $22. Repair or 
exchange plus p&p 













216 Canterbury Rd, 
Revesby, NSW 2212, 
Australia. 











Telephone (02) 476 5854. Fax (02) 476 3231. 
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Ni / ARCON ATC6000 Wireless 
CW ¢ 6 Zone Security System 


@ All Items Available Seperatly. Build-up as needed. 


AC-601 6 zone Wireless Control Unit. $249.00 

@ includes Back-up 
Batt. & 12V supply. 

@ instant or delay 
selection. 

@ 256 house codes. 

AC-602 Wireless PIR Transmitter $139.00 

@ 12mtr. range. 83 deg. 

@9V battery operated. 

@20mtr. transmitting range. 

AC-603 Wireless Reed Switch $85.00 

@9V battery operated. 

@ 20mtr. transmitting range. 

AC-604 Wireless Remote Control $59.95 

@12V battery operated. 

@ 20mtr. transmitting range. 

@On/Off/Panic modes. 

AC-605 Wireless Smoke Detector $85.00 

@9V battery operated. 

@ 20mtr. transmitting range. 

12 volt Horn Siren $2195 

@ Hard wire connection to AC-601 





All the above items carry a 12 month warranty 
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® Now made in Australia. 
® Standard range 15 VA to 2kVA. 


@ Large ex-stock quantities available. 


@ Competitive pricing available for OEMs & resellers. 


@ Simply che best transformers all round. 


HARBUCH ELECTRONICS PTY LID 


90 George Street, Hornsby NSW 2077. 
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Stereo preamplifier 
with infrared | 
remote control 


This new stereo preamplifier incorporates the 





very latest trends in audio design technology. 
It has excellent specifications for noise & 
distortion & includes infrared remote control 
for input & mode selection, volume & balance. 
All control settings are indicated on LED 


displays. 


By JOHN CLARKE 


Sit back and relax with your Studio 
Remote Control Preamplifier. You can 
adjust the volume and balance from 
your armchair or select the program 
from six signal sources (Phono, CD, 
Tuner, VCR, Aux 1 and Aux 2) plus a 
Tape deck (Tape Mon). 

The green LED display on the front 
panel shows the settings made via the 
infrared remote control. Volume level 
is displayed directly in dBs, while the 
balance setting is indicated with dis- 
crete LEDs as a bargraph. Separate 
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green LEDs show the selected pro- 
gram source. We know that you will 
be impressed with the action of the 
remote volume control. It provides 
volume changes in steps of 1.5dB over 
a huge 88.5dB range with perfect track- 
ing between channels. 








The balance display is a 9-LED 
bargraph which simulates the setting 
of a horizontal slider control. When 
the balance is centred, the centre LED 
lights. When the balance is shifted to 
the right, the LEDs to the right will be 
successively lit and vice versa. 

Balance adjustment is made in 
1.5dB steps from OdB to -9dB and 
then fully off. The three LEDs either 
side of centre indicate 3dB balance 
steps (-3, -6 and -9dB), while when 
two adjacent LEDs are lit they indi- 
cate the in-between settings (-1.5, -4.5 
and -7.5dB). When the extreme left 
LED is on, the right channel is fully 
off. Similarly, when the extreme right 
LED is on, the left channel is off. 

For temporary interruptions such 
as phone calls you can instantly re- 
duce the volume setting by 21dB us- 
ing the Mute control. This is indi- 
cated by seven of the nine LEDs being 
on. 

Mono and stereo selection can also 
be made via the remote control. 

Knobs are provided on the. front 
panel for the bass and treble controls 
and there is a tone defeat switch which 
can be used to bypass the tone cir- 
cuitry for a ruler-flat frequency re- 
sponse. The front panel also carries a 
headphone socket for private listen- 
ing and duplicate volume control 
switches so that you can change the 
volume setting without having to use 
the remote control. 

While the remote volume control is 
very convenient, it also solves the limi- 





tations found on conventional dual- 
ganged volume controls. All normal 
potentiometers become noisy with use 
and since the volume control is the 
one we use the most it is the first 
control to have problems. 

Asecond problem with volume con- 
trol potentiometers is their poor track- 
ing between channels, particularly at 
low volume settings. This means that 
as you turn the volume down, the 
balance between channels shifts and 
requires adjustment with the balance 
control. With this new remote control 
preamplifier, no noise can develop 
because there are no moving parts in 
the volume control and the channel 
tracking is excellent, even at low vol- 
ume settings. 

The new Studio Remote Control 
Preamplifier is housed in a black 1- 
unit high rack case with a screen 
printed front panel. The volume LED 
and balance LED displays are located 
behind a neutral Perspex filter in the 
front panel and there are nine green 
LEDs for program and mode selec- 
tion. 

The front panel is relatively unclut- 
tered, with only a few controls. This 
has been made possible because most 
functions are accessed via the remote 
control which has 15 pushbuttons. 

Inside the unit there is a large sin- 
gle PC board which accommodates 
most of the components, including 
the tone control potentiometers, the 
tone defeat switch and the headphone 
socket. A small front board is used for 


Most of the parts are mounted 


on a large PC board, while a second smaller 





board accommodates the LED displays & three click-action pushbutton switches 


(Volume Up, Volume Down & Mute). 


the front panel displays and switches. 


Inputs and outputs 


As noted above, the Studio Remote 
Control Preamplifier caters for six 
pairs of inputs and has a tape monitor 
loop. This means that you can con- 
nect up to seven stereo program 
sources, all of which can be selected 
via the remote control. When select- 
ing Tape Monitor or Source via the 
remote control, you have the choice 
of either mono or stereo modes. 

Having a mono tape monitor mode 
means that a mono tape deck can drive 


both channels or alternatively, the 
stereo program being fed through the 
preamplifier will be converted to a 
mono signal if you wish to make a 
monaural tape recording. 

When listening via headphones, the 
preamplifier’s output signal to the 
power amplifier is disconnected. This 
prevents you from inadvertently 
overdriving your loudspeakers when 
listening with headphones. 

The headphone amplifier has the 
potential to deliver more than ad- 
equate drive for even insensitive head- 
phones. This will allow listening at 
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Fig.2: the arrangement for a standard 17-bit R-2R D/A converter. In 
this application, the D/A converter is used as a programmable 
resistance to control the gain of an op amp & thus the audio level at 


the output. 


ear-deafening levels should the need 
arise. 

When the preamplifier is turned 
on, it always has the CD source se- 
lected, the volume set at -48dB and 
_ the Mute on (-21dB) This prevents the 
speakers from blasting ifthe CD player 
goes straight into play at switch-on. 


Omissions 


To keep the unit simple, we have 
omitted some features that are found 
on some stereo amplifiers. First, there 
is no loudspeaker switching which is 
rather unwieldy when you have a 
separate control unit. Second, we have 
not provided for moving coil cartridges 
in the RIAA phono preamplifier. And 
third, there is no dubbing and moni- 
toring facility between two tape decks. 
Dubbing is possible however, if the 
outputs of one deck are fed into a pair 
of auxiliary inputs. 


Block diagram 


Fig.1 shows the main features of 


the unit. To keep the block diagram 
simple, we have shown only one chan- 
nel. The second channel has identical 
circuit functions. 

The six inputs (Phono, CD, Tuner, 
VCR, Aux 1 & Aux 2) are selected 
using CMOS analog switch IC2. It op- 


Fig.1 (left): this block diagram shows 
the general layout of the Remote 
Control Preamplifier. Incoming ; 
signals are routed via CMOS switches 
IC2 & IC3 & fed to a D-A converter 
(IC15). This D-A converter is 
controlled by microprocessor IC14 & 
in turn controls the gain of op amp 
stage IC16. The signals from IC16 are 
then further amplified & fed to the 
tone control stage. 





erates as a single-pole 6-way 
switch. For stereo operation, 
a second IC is required. The 
input selected depends on 
the code at the control in- 
puts. 

Note that the Phono in- 
put is fed via RIAA pre- 
amplifier stage IC1 before 
passing to IC2. | 

The output of IC2 con- 
nects to the Ax input of IC3 and is also 
fed to amplifier IC8. IC8 provides a 
buffered signal for the tape monitor 
output. 

IC3 provides for tape monitoring 
and mono/stereo mode selection. This 
IC contains three separate single-pole 
double-throw switches. The “A” 
switch provides switching between 
the tape monitor or source signals from 
IC2. The “B” switch provides identi- 
cal switching for the other channel. 

The A output of IC3 is fed via a 
4.7kQ resistor to amplifier IC4. The 
reason for the 4.7kQ resistor is to avoid 
undue signal loading when the “C” 
switch in IC3 is turned on to mix the 
signal with that from the other chan- 
nel for mono listening. 

IC4’s output connects to a dual loga- 
rithmic D-A converter. This device, in 
conjunction with op amp IC16, con- 
trols the level of the audio signal. The 
signal then passes on to op amp IC5 
which has a gain of 2.5. From there, 
the signal goes to the unity gain feed- 
back tone control stage IC6 which can 
be bypassed using the tone defeat 
switch S5. 

A jack-operated switch diverts the 
signal to amplifier IC7 when head- 
phones are in use. When headphones 
are not in use, the signal passes 
through the relay contact and then to 
the output. The relay provides signal 


cs wR _ Vin B 


VOD Vin A 





D GND A GND 


Fig.3: block diagram of the AD7112 D/A 
converter IC. It has eight data inputs & these 
are buffered & decoded to control two 17-bit 
D/A converters (DACs), thus making it ideal 
for use in a stereo system. . 


muting when the preamplifier is pow- 
ered up and down. 


Microprocessor control 


The heart of the preamplifier is a 
Motorola 68HC705C8P microproces- 
sor. This is used to drive the digital 
readout and the LED balance display, 
and to monitor the signal from the 
infrared remote control receiver. It also 
controls the dual D-A converter, IC15, 
which in turn controls the volume 
level. 

Control signals from infrared re- 
ceiver [C22 and decoder IC23 are 
monitored by the microprocessor, de- 
coder and latch stage IC12, and by 
latch IC10. IC10’s logic outputs con- 
trol IC2 while logic data from [C12 
controls IC3. [C12 also drives the tape 
monitor and mono LEDs, as well as 
the acknowledge LED which lights 
when a valid transmission from the 
remote control transmitter is detected. 

1C11 is a CMOS switch identical to 
IC2 and it decodes and drives the 
source display LEDs. 

One problem that can occur when 
using a microprocessor in audio equip- 
ment is noise injection due to the high 
speed switching of its internal cir- 
cuitry. This can be minimised by care- 
ful circuit board layout but the only 
really effective solution is to shut 
down the microprocessor whenever 
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- Specifications 


_ Frequency response 





nputs: RIAA/IEC +0.3dB from 20Hz to 20kHz | 
High level inputs: 0 2qB at 20Hz, 0. 2dB at 20kHz © 





“Total Harmonic iiocion 


Better than .005%, 20Hz-20kHz with respect to tv output and OdB 


volume selting. — 









- Signal-to-Noise Ratio 
Phono (moving. magnet): 
to 10mV input signal at 1 
termination: 97dBA-weig 
: ts eee ony with gi 


: oo patwean Channele. 
-670B at 10kHz; -82dB at 1kHz 


, dB anwelghie® (20Hz-20KHz) with respect a : 
and rated output with 1kQ resistive input — 
| with respect 


OmV net signal at 1kHz 








iene with respect to te i 
sfeat switch i in or out. 


| d-88dB at at 40Hz with ect torated 


output and with undriven channel Ag loaded with a 1kQ resistor. © 


@ Crosstalk (between input sources) 


_ -93dB at 10kHz; -100dB at 1kHz and 1008 « at 10Hz with respect to | 
rated output and undriven ee loaded with 1kQ resistors. 


Input Sensitivity . | 
_ Phono inputs at 1kHz: omV , 
High level inputs: 400mV 


_ Input impedance (phono): 50kQ shunted by 100pF 


_ Input impedance (CD, etc): 47kQ. 
eS S00mv at 1kHz 





Overload seve 
- Output Level 
600Q 


~ Tone Controls — 


Rated output, 1VRMS; maximum output, 8V RMS; eae impedance, _ 


Bass: *11dB at 100Hz; Treble: (£12.50B at 10kHz 


| Attenuation Accuracy a kHz, @ 25°C) 


<10B to -54d 






Channel Tracking | 
within +0.25dB _ 


| Phase 


“ 208 to -660B; <2. 5dB to -88. 5B 


Non- inverting (ie, zero phase shift) fom Phono to output and from high 


level inputs to output. Non- “inverting from all inputs to Tape Out. 
With tone controls defeated: inverting (ie, 180° pee shift) from phono 


and von eve pps to oe 


it is not needed and that is most of the 
time. This technique is called “static 
idle” and it means that the microproc- 
essor only becomes active when a sig- 
nal from either the remote control ora 
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front-panel volume control ‘amneen is 
received. 


Volume control system 
As previously mentioned, a dual 


logarithmic D-A converter (IC15) is 


_ used to control the volume of the au- 


dio signal. However, analog to digital 
conversion and back again does not 
occur. All audio signals remain in ana- 
log form. Instead, IC15 is used as a 
programmable resistance to change the 
audio signal level applied to op amp 
IC16. 

Fig.2 shows the concept. This dia- 
gram depicts the arrangement for a 
standard R-2R D-A converter. The volt- 
age at Vin is applied to the inverting 
input of an op amp via a series string 
of resistors of value R which are 
shunted with resistors of value 2R. 
The 2R value resistors can be con- 
nected independently either to the 
inverting input of the op amp or to 
ground via switches S1-S17. 

Note that we are using a 17-bit D-A 
converter (ie, with 17 switches) but 
only four of these are shown here. 

When all switches (S1-S17) con- 
to the OUT position, the signal at 

Vin passes directly to the op amp out- 
put with no attenuation. If all the 
switches are connected to ground, 
then the signal is attenuated by a fac- 
tor of 2'”. Other settings of the 
switches provide attenuation levels 
which are between these two values. 

The D-A converter we have selected 
is the AD7112 from Analog Devices. 
Its internal block diagram is shown in 
Fig.3. It has eight data inputs (DBo- 
DB7) which are buffered and then de- 
coded with an 8-bit to 17-bit decoder. 
The 8-bit inputs provide 256 volume 
settings in 0.375dB steps. 

Our circuit only requires volume 
setting steps of 1.5dB, so we only need 
to use the most significant 6-bits (DB2- 
DB7). For this reason, the DBO and 
DB1 inputs are permanently tied low. 

Actually, the AD7112 provides two 
17-bit D-A converters, one for each 
channel, and both are controlled by 
the DBO-DB7 inputs. This facility al- 
lows us to provide the balance facility 
whereby the left and right channels 
can be individually adjusted. 


Transmitter Circuit 


Fig.4 shows the circuit for the infra- 
red remote control transmitter. It com- 
prises a single IC, a ceramic resonator, 
two infrared LEDs, a Mosfet and sev- 
eral resistors and capacitors. 

IC1 is a Plessey MV500 IC which 
provides PPM (pulse position modu- 
lation) signals suitable for driving a 
transistor and infrared LEDs. In stand- 


Fig.4 (right): the transmitter circuitis p> 
based on an MV500 IC. Each time one 

of the switches is pressed, a unique 

code appears at the pin 1 output & 

this drives Q1 & two infrared LEDs. 


by mode the IC draws 2uA and so the 
circuit does not require an on/off switch. 

The MV500 operates with an oscillator 
frequency of 500kHz as set by its ceramic 
resonator. This matches the receiver tfre- 
quency of IC23. 

Fifteen switches are connected between 
the row pins (pins 2-9) and the column 
pins (pins 11-13). Note that the connec- 
tion to pin 13, which is actually the posi- 
tive supply pin, is via a 10kQ resistor. 
When a switch is pressed, a unique code 
for that switch is delivered from the out- 
put at pin 1 and this drives the gate of 
Mosfet Q1 via a 10Q stopper resistor. Q1 
then drives two infrared LEDs (LED 1 
and LED 2) via a 2.2Q current limiting 
resistor. 

The LEDs are driven by 15us duration 
1.3A pulses at a 20% duty cycle in order 
to obtain a good range from the remote 
control. The 220uF capacitor across the 
battery supplies the peak current required 
for the LEDs. 

Next month we will describe the full 
circuit of the preamplifier and present 
the parts list. SC 
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AUSTRALIA 
WIDE 


ALTRONIC 


COMPONENTS © Jet Express ~ 


Our customers throughout Australia are constantly amazed of our efficiency 
and quality products. With services like a minimum 6 month warranty on all 
products, overnight jet courier service (to capital cities and suburbs) and the 
recent installation of a computerised mail order system, ALTRONICS is 
setting standards for others to follow. I invite you to try our fast mail-order 
service. Just phone your order on 008 999 007 by 4.00pm EST and in most 
cases we can deliver to your door step the next working day! 

Regards Jack O'Donnell 


This is a great new kit for 

programming 

EPROMs from 2716 

to 27256. 

Compares 

favourably against com- 

mercial units costing $$$ more. This kit puts 
you in the driving seat for under $ 100. It is 
flexible enough to be able to cope with 12.5, 
21 and 25 programming voltages. 


K 9525 $97 


Have you ever had a faulty circuit that you 
have wanted to compare to an operational 
unit but been put off doing 

so because it is complex to 

do so. Well, this is a neat 

little kit that will allow 

you to compare the two 

units and give a differ- 

ential voltage between 

them. 


K 2563 $39 


a single IC. Features 
a 10 year memory. 
Simple to construct, 
and even simpler to 
operate, only controls 
are two buttons, one 
to record and one to 
playback. Great kit 


our very popular 1 GHz counter 
which was published by Silicon chip back in 
for memo taking, ‘87. Grab your kit whilst there are still stock 
message announcing Se left. Features professional screen printed 
etc. D & perspex front panel, bright 7 segment LED 
95 ante displays, electronic switch latching etc. etc. 
K 9560 $69 Stocks limited. : 


K 2515 Normally $299 


This Month Only $240 
es 


Cee * 
eBrany Progrenuyes, 


" (EA Feb 92) 


These Power Inverters 

will provide all your 

power requirements 

from a heavy duty 12 or 

24V battery. Using the 

latest Mosfet output 

stage and toroidal trans- 

former the inverters are 

both efficient and will ——— 

deliver high surge currents. The Powerhouse has 
been designed not only for rugged operation but for 
ease of construction. The kits comes to you in a fully 


Includes Heavy Du 


Dec ‘89) This Digital 
Battery Leads! 


Recorder delivers high reproduction of voice 
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Using an alphanumeric LCD display board 
is not as hard as you may have thought. 
This kit is certainly the easiest way of learn- 
ing about these devices. It con- 

nects straight up to 

your printer port 

of your P.C. N.B. 

requires soft- 

ware. 


K 2825 $3 9° 


K 2826 5.25" PC Software Disk 00 
K 2827 3.5" PC Software Disk $14: 


drilled, pre punched chassis complete with silk screened 

front panel. Assembly of the kit is simplified as the majority of components mount on a 
single PCB. Thus virtually eliminating all external terminations. Suitable for use in 
camping, boating, fishing, mining, farming, remote settlements etc. 


0 

K 6770 600W Kit Version $535 . 

K 6774 600W Fully Built & Tested 12V Input 00 
K 6775 600W Fully Built & Tested 24V Input $699: 


K 6790 1200W Kit Version $799” 
K 6792 1200W Fully Built & Tested 12V Input 00 
K 6793 1200W Fully Built & Tested 24V Input $999: 


Have you ever wondered if a transformers has a shorted 
turn and not been able to prove it. Or is that speaker 


transformer on the correct tapping. Well this little meter 


can now do that with digital reliability. 


K 2550 Kit Version $79 


K 2551 Fully Built-Up Version 9119-° 


C April '93. With the wide 


and/or music without any moving parts. It 
can store 4 different messages/recordings of 
up to 30 seconds each or one continuous 
recording of of up to 2 minutes. The Digital 
Recorder uses a dedicated recorder/play- 
back IC and separate 256K ram chips. 
Features 4 trigger inputs so that a message 
can be stored when a certain condition 
occurs. Battery backup is provided so that 
the messages are retained when the power is 
turned off. Ideal for * Alarm system mes- 
sages * Telephone ‘on-hold’ messages ¢ 
Door station announcer e Emergency warn- 
ing message announcement * Countless 
other applications where voice or music is 
required. K 9555 pictured. 


K 9550 PCB Only Format $129” 


K 9555 Complete with Case $149 


easy to over drive your 
valuable speaker system without being 
aware that anything is a miss. By using this 
low cost project, you can monitor power 
levels from 200 mW to 100 W RMS using a 
LED Bargraph display. 


If you design, service, or experiment with 
audio equipment, this new instrument will 
fill a gap in your range of test gear. It can 
measure distortion levels down to less than 


pollution of the canine variety? Then bark 
back with this great kit. Simple push button 


0.01% at spot frequencies of 100Hz, 1KHz and 10KHz, as 


K 5415 $24. 


well as providing a built-in low distortion oscillator and 


AC milli-voltmeter. Best of all, it costs a fraction of com- 
mercial equivalents! 


K 2542 $129" 


Save Those 
Expensive Hi-Ft 
Speakers 


operation emits a harmless 20kHz signal 
(beyond human hearing) which irritates the 
dog and in most cases takes 

out the temptation for 
barking. 


K 1165 $59-% 


Stop that annoyin$ 
Nidnight Bark 


PHONE ORDER - FREECALL 008 999 007 
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“State of the Art” Burglar Alarm Security Systems 
Economy 3 Sector Alarm Panel 


Features: 

¢ 3 Independent Protection Sectors * All Sectors are Compatible 
with N.O. and N.C. Switches ¢ All Sectors are Sealed with End of 
Line Resistors * Adjustable Timers for Entry Delay and Siren 
Duration ¢ Built-in Siren Driver * Output Relay is Selectable for 


‘Latch’ or Timing’ Operation * Remote Arming and Disarming 


Control Possible * Remote and Local Alarm Status Indication ¢ Key 


operated arm and disarm * Requires 16 Volts AC 
M 9025 Plugpack, and Battery Backup S 5065-7 


e Jet Express ® 





Protect your Home or Business from Intruders With One of These 
















4 Channel 
Economy Mixer 


This compact mixer has inputs suitable 
for microphone, record players, camera 
audio, CD, Tape, and Tuner etc. Ideal 
for amateur cinematographers who | 
would like to add their own background 
music and/or voice overs. Includes 
inputs for microphone, phono (with 
magnetic or ceramic cartridge), camera 
audio and an auxiliary (CD, tape, tuner 


(Not Supplied) 
S 5480 Normally $159”, 


Yes! We have east 
extended our 
range of gen- 
uine Alcatel 
connectors to 
cover not only 3 & 5 Pin audio connectors 
but 240 Volt rated cannons as well. 






P 0900 3 Pin Line Female $5.95 

P 0902 3 Pin Line Male $5.50 

P 0904 3 Pin Chassis Female $6.95 

P 0906 3 Pin Chassis Male $4.50 
eter « 


This digital meter tests 
in addition to standard 
multimeter ranges, 
capacitance and induc- 
tance, enabling you to 
test a wide variety of 
components. 
Indispensable for the 
design engineer, techni- 
cian and enthusiast 
alike. 


Q 1062 $149” 


Includes Carry 
Case 








A Sammy Ses 
—— 


Muitimete 
Features 1% Accuracy 
and Massive 20A Current 
Check. 3.5 digit. Ranges 
include AC & DC volt- 
age, AC& DC current, 
resistance, diode check, 
transistor check etc. this 
meter would have to be 
one of the best value 
multimeters available 
today. 








Triple LCD Display Includes 2 Digital & 1 Bar Graph. 

This incredible multimeter would have to be one of the most compre- 
hensive on the market today. It is capable of doing all the normal 
voltage, current and resistance readings, as well as capacitance, fre- 
quency, minimum and maximum sampling, relating measurements, 
storing previous readings, limit setting, signal transistor gain checking 


and is full auto-ranging. 


1038 $199" 


Q 1040 Protective Holster to Suit $15.95 











igit Digital 






Commercial Premises! 





P 0920 5 Pin Line Female 


$14.25 
P 0922 5 Pin Line Male $9.25 
P 0924 5 Pin Chassis Female $13.95 
P 0926 5 Pin Chassis Male $7.75 
P 0930 240V Mains Line Female $12.95 enyseeacyh ane Si 
P 0932 240V Mains Line Male $13.35 


P 0934 240V Mains Chassis Female $9.95 
P 0936 240V Mains Chassis Male $9.25 





Universal 
Multimeter 
Carry Case 
O 1052 


Excellent padded 
vinyl case 
with 
zipper. 
| Suitable 
for all meters 
advertised this month. 





We are clear- 
ing a large 
quantity of 
piezo tweeters 
out at half 
price. These 






last. 

























Free With Each 
Multimeter Ordered 
this Month — 





Multimeter 
With Frequency 
Measurement and 
Capacitance Meter. 
Includes frequency and 
capacitance ranges. With 
the addition of a built in 
logic probe and screen 
hold button it would 
have to one of the most use- 
ful DMM’s available today. 


Q 1035 $169” 


Q 1040 Protective Holster to Suit $15.95 













additions for extra cooling 
of power supplies, amps etc. 


F 1020 240V 80mm: $25°° 

F 1030 240V 120mm? $25°° 
F 1040 24V DC 120mm? $25° 
F 1050 12V DC 80mm? $17 


Piezo Tweeters 


horns 144.8mm x 64 mm with a full disper- 
sion angle of 90° are a bargain price. 
Frequency response 3 K to 40 Khz. 
Sensitivity 110 Db @ 2.8 V. Only while stocks 


C 6120 Normally $1 id 
This Month Only $10” 


_ Multi-Purpose 
<1 Electrical Tester 


> 


electrical and electronic components. It is 
simple to operate and is sure to amaze you 
with it’s uses. Best of all, it’s priced to make 
it a must for every technician, electrician and 
enthusiast. Tests continuity /resistance 
(100MQ, 50MQ and 5MQ ranges), with 
buzzer and/or LED indication. Dead easy to 
use. Will check fuses, light bulbs, wiring, 
elements, speakers, diodes /LEDS, transis- 
tors, transformers and the list is endless. 


Q 1250 Amazing Low Price $1 Y iis 


A 0100 Normallyt $229” 


This Month Only $209” 





etc). Features headphone output and master volume control. Requires 
M 9004 9V DC 300mA plug pack. 


A 2520 $119” 











































rectangular 





























This fantastic 
adget will test a myriad of 
























Pin Point Ultra Sonic Cleaner 


Gently cleans Computer Connectors, PCB’s, Switches, Relays, Jewellry, Glasses, Watches, 
Fuel Injectors and other Very Fine Parts 
The Pin Point Ultrasonic Cleaner 
uses a transducer generator to pro- 
duce millions of activated micro- 
scopic cleansing bubbles which 
blow dirt, grease and grime off sur- 
faces, and penetrate deep into 
cracks and holes. This personal 
ultrasonic cleaner won’t scratch 
precious jewellry or glass. Tank siz 
150 x 90 x 55mm approx. 
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Electronic FET 
Multimeter 


Centre zero pointer setting allows + 
and -readings. #2 

This meter has the 
advantage of digi- 
tal multimeters ie. 
insignificant circuit 
loading, high accu- 
racy etc. without 
the misleading and 
erroneous readings 
that DVM's are 
famous for. 
Includes AC and 
DC volts, resistance, 

AC and DC current (up to 12 amps), 
testleads etc etc. 


Q 1050 Normally $99 


This Month Only $89-°° 


PECC Speaker 
Bargains 


These speakers fea- 
ture Poly 
Emmulsion Coated 
Cone (PECC) and 
barium ferrite mag- 
nets offer quite 
remarkable perfor- 
mance and 


















tortion. 


C 3022 6.5” PECC Normally $49” 


.00 
This Month Only $38 
Rated Input Power.............++. 30 Watts 


Freq ReSpOnse............ssssssse+ f0 -5 kHz 


C3030 12” PECC Normally $155 


This Month Only $135” 


Rated Input Power..............+ 80 Watts 
Freq ReSpOmse..........:.sssssesee f0 - 3 kHz 





@SLNANOdUWOD OINOULIV © 





PHONE ORDER - FREECALL 008 999 007 





ALTRONIC 


COMPONENTS 


We have a limited quantity of tuning 
meters. Their sensitivity is 501A 
half scale. You will need to be quick 
at this price. Ideal for project radios 
etc. Hurry é 

stocks limited. | 

Q 0600 


Normally no Hi 
This Month 


$3: 


In some cases heavy equipment, eg. 
large amplifiers, tend to sag at the 
rear when installed in racks. With 
the addition of one of these shelves 
this tendency is eliminated. Simply 


1.6mm 1/16” 
3.2mm 1/8” 
4.8mm 3/16” 
6.4mm 1/4” 
9.5mm 3/8” 
12.7mm 1/2” 
19mm 3/4” 


With the arrival of a new supplier on the scene, we have dramatically 
encompassed a full range of colours too. Each length is 1.2 M long. 


W 0810 
W 0812 
W 0813 
W 0814 
W 0815 
W 0816 
W 0817 


W 0850 
W 0852 
W 0853 


W 0820 
W 0822 
W 0823 
W 0824 
W 0825 
W 0826 
W 0827 


W 0855 
W 0856 
W 0857 


screws to the rack frame. Also suitable for equipment et a 
that does not rack mount, e.g. C.D. players, tuners, videos etc. Overall depth 255mm. 3 


sizes to choose from. Black only. 


H 5352 2 Unit $49: H 5353 3 Unit $49 H 5354 4 Unit $55% 


These great units are a fully self contained de- 


soldering tool. Includes an inbuilt solder- 
ing iron to heat the joint and simple push 


button operation enabling easy removal of sol- 


der from PCB’s. Limited stock. 
Sorry not available from Altronic 
dealers. 


T1250 $45 


This TECH 

publication 

covers a wide 

range of 

RAM, ROM, 

EPROM, EEP- 

ROM, and PROM ic’s. It documents the 
packages used, pin configuration and other 
basic details such as speed. It is not intend- 
ed as a full data book but for comparison of 
memory technology 


B 1285 $19 


Finally a book 

has been pub- 

lished to cover 

the CMOS 4000 

Series ic’s. This 

is a well laid 

out book and 

gives all the 

useful details on this range such as pin con- 
figuration, voltage ranges, truth tables, tran- 
sistion times, and high and low switching 
voltages. It also covers connecting TTL to 
CMOS and CMOS to TTL. 


B 1290 $195 


174 Roe St. Perth W.A. 6000 
Phone (09) 328 1599, Fax (09) 328 4459 
C/- P.O. Box 8350 
Stirlin 


Street, PERTH W.A. 6849 
: $3.50 to 500gms, $5.50 500gms -1 kg, $8 


lkg-5kg AUSTRALIA WIDE-We process your order the day received and despatch via. 


W 0854 


© Jet Express 


W 0860 
W 0862 
W 0863 
W 0864 


W 0830 
W 0832 
W 0833 
W 0834 


W 0840 
W 0842 
W 0843 
W 0844 


This professional series 
features solid ABS screw- 
together constructions, 
internal PCB guides and 

an attractive rounded fin- 

ish. Larger sizes include 

stick on rubber feet and 

brass screw inserts. Light 

grey case, with dark grey front 
panel, all with a textured fin- flit sui clic 
ished, they make excellent boxes for your 
new projects. 

H 0212 50w x 90d x 16h mm 
H 0214 50w x 90d x 24h mm 
H 0216 60w x 120d x 30h mm 
H 0217 60w x 120d x 40h mm 
H 0218 80w x 150d x 30h mm 
H 0219 80w x 150d x 45h mm 
H 0220 100w x 190d x 40h mm 
H 0222 100w x 190d x 80h mm 


$2.95 
$3.95 
$5.95 
$5.95 
$7.95 
$7.95 
$11.95 
$14.95 


This is a book 

which covers the 

CMOS 74Cxx, 

74ACxx and 

74HCxx range of 

IC’s. It gives 

truth tables, pin 
configurations, a 

tion times. A great compan- 
ion book to the CMOS 


B 1295 $19 
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increased our range of heatshrink and have 


Have you ever needed a 

part but not been 

able to locate it 

because you forgot 

where you put them. 

Well, now is the 

time to get organ- 

ised with this 

months special of 

storage boxes. Available in 

either large single tray or smaller double 
tray configurations. Features tongue and 
groove on all sides for easy stacking and 
wall mounting. 


H 0235 Single Tray $4°5 


H 0236 Double me $5 


_ ALTRONICS 1993 RETAIL 
CATALOGUE 
If you haven't received yours call us 
on 008 999 007 for your free copy! 


Whether you're a beginner or a seasoned 
pro, the MIDI Survival Guide shows you the 
way. No maths, no eins pe 

MIDI theory, just 

practical advice on 

starting up, setting up 

and ending up with a 

working MIDI sys- 

tem. ; 

B 2221 


LYSE -E-All orders of 10kgs or more must travel Express Road—Please 
allow 7 days for delivery. $12.00 to 10kgs. $15.00 over 10kgs. 

-As with virtually every other Australian supplier, we send goods at con- 
signee's risk. Should you require comprehensive insurance cover against loss or damage 
please add $1.00 per $100 of order value (minimum charge $1). When phone ordering please 


Australia Post. Allow approx 9 days from day you post order to when you receive goods. request “Insurance”. 
-E Up to 3kg is $10.00, 3kg to 5kg is $23.00—We try to process 
your order the day received and despatch via. Overnight Jetservice Courier for delivery 


next day Country areas please allow additional 24-48 hours. 


: -Bankcard, Visa, Mastercard Holders can phone order toll free 
up to 4pm Eastern Standard Time. Remember with our Overnight Jetservice we deliver next 
day. 

> Chances are there is an Altronic Reseller right near you—check this list or phone us for details of the nearest dealer. Blue Ribbon Dealers are highlighted 
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with a @ These dealers generally carry a comprehensive range of Altronic products and kits or will order any required item for you. 


ALBANY 


BUNBURY 
ESPERANCE 
MANDURAH 
PORT HEDLAND 
ROCKINGHAM 


Forum Electronics 


ALICE SPRINGS 
DARWIN 


Farmer Electronics 
Ventronics 


BORONIA i Hen Electronics @ 


CHELTENHAM § Ta 
COLLINGWOOD 
CROYDON 
FOOTSCRAY 
PRESTON 


ing Electronics 
Truscott Electronics @ 
Truscott Electronics @ 
G.B. Telespares 


Esperance Comm. ..........:0000+ (090) 713344 


BAIRNSDALE 
BALLARAT 
BENDIGO 
MILDURA 
SHEPPARTON 


(098) 412681 
(098) 412077 
(097) 216222 


(09) 5813466 
(091) 732531 
(09) 5271806 
NEWSTEAD BC 
WEST END 

WOODRIDGE 


(089) 522388 
(089) 853 622 


(03) 6623506 GLADSTONE 

(03) 6706474 
(03) 7622422 
(03) 5842386 
(03) 4198208 
(03) 7233860 
(03) 3266035 
(03) 4840191 


TOWNSVILLE 


BRIGHTON 


FINDON 


LH & LM Crawford 
Ballarat Electronics 
Sumner Electronics 
Pullman Auto 
Andrew Guyatt Elect............. (058) 219497 
WARRNAMBOOL Koroit Electronics 


| ‘Delsound PL® 
ht a ie ee (07) 2541153 
(07) 8447566 .- 


B.AS. Audiotronics 
David Hall Elect.@ 


Gladstone Elect. Services 
Electronic Enterprises 
MAROOCHYDORE Mals Electronics @ 
Super Solex @ 


Force Electronics @ 
Force Electronics @ 
CHRISTIES BEACH Force Electronics @ 
Force Electronics @ 


(051) 525677 
(053) 311947 
(054) 431977 
(050) 232882 


(055) 627 417 


(07) 8396155 


(07) 8082777 


(079) 724459 
(079) 726660 
(074) 436119 
(077) 724466 


(08) 2125505 
(08) 3770512 
(08) 3823366 
(08) 3471188 


- Force Electronics @ 
Force Electronics @ 
Aztronics @ 


HOLDEN HILL 
LONSDALE 
ENFIELD 


(08) 2617088 
(08) 3260901 
(08) 3496340 
WHYALLA —__sEyre Electronics 


HOBART 
LAUNCESTON 


(002) 342233 
(003) 316533 


George Harvey @ 
George Harvey @ 


(02) 2674819 
(02) 2671385 


SMITHFIELD (02) 6097218 


COFFS HARBOUR Coffs Habour Elect................. (066) 525684 
NEWCASTLE Novocastrian Elect.Supplies .(049) 621358 
WARNERS BAY _ Vilec Distributors (049) 566792 
WINDSOR M &E Elect. and Comm (045) 775935 
WOLLONGONG Newtek Electronics @ (042) 271620 

Vimcom Electronics (042) 284400 


WOY WOY (043) 434919 


PHONE ORDER - FREECALL 008 999 007 








MONTH YEAR MONTH YEAR 


_J New subscription — month to start 


_J Renewal — Sub. No. QO) Gift subscription 


RATES (please tick one) 2 years (24 issues) 1 year (12 issues) 
Australia _J $A84 LJ $A42 
Australia with binder(s)* _J $A105 LJ $A53 

NZ & PNG (airmail) _J $A130 J $A65 
Overseas surface mail | _J $A130 _J $A65 
Overseas airmail _J $A240 _J $A120 


*1 binder with 1-year subscription; 2 binders with 2-year subscription 


Your Name 
(PLEASE PRINT) 


Address | 
Postcode 


Daytime Phone No. Total Price $A 


( Cheque/Money Order LI Bankcard (I Visa Card (J Master Card 


CardNo. | | | Bia Beare" Meolee ee en 


Phone (02) 979 5644 -4— Fax (02) 979 6503 
Qam-5pm Mon-Fri. Eto Fax the coupon with your 
Please have your credit card credit card details 
details ready 24 hours 7 days a week 


Australia (allow 2 weeks for delivery) $A6 
Australia (by return mail) $A7 

NZ & PNG (airmail) $A7 

Overseas (surface mail) $A7 


ae as ee Overseas (airmail) $A10 


GIFT SUBSCRIPTION DETAILS 
Month to start 


Message 


Se te ht a et geen CT ue EY 


Gift for: 


Name 
(PLEASE PRINT) 


Address 


Signature 


Card expiry date 


Mail coupon to: 
Freepost 25 
Silicon Chip Publications. 
PO Box 139, Collaroy Beach 2097 


No postage stamp required in Australia 
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Build this +5V to 





+12V DC converter 


This low-cost project uses only junkbox 
components to convert a +5V DC supply to 
+12V DC rails (24V total) capable of supplying 
up to 100mA. What’s more, you can easily 
change it to provide other output voltages. 


By DARREN YATES 


The most convenient way to power 
most projects is to use a DC plugpack 
supply. These little “black boxes” pro- 
vide a single fixed DC rail and they 
usually have quite a bit of grunt as 
well. Most plugpacks can supply 
300mA or more which is more than 
adequate for most projects. 

But what if your project requires 
dual (ie, positive and negative) sup- 
ply rails? These are unavailable from 
plugpack supplies and you have to 
resort to using an AC supply, a bridge 
rectifier, filter capacitors and positive 
and negative voltage regulators in- 
stead. This approach can sometimes 
be inconvenient and causes unneces- 
sary expense if you already have a DC 
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plugpack or some other DC supply; 
eg, a car battery or solar panel. 

Fortunately, there is a way around 
this problem and that’s where this 
project will be of use. It’s a simple 
converter that can produce +12V sup- 
ply rails (100mA max.) from any 5- 
10V DC supply. In addition, you can 
easily adjust the circuit to produce 
lower output voltages and each sup- 
ply rail can be adjusted independently 
of the other. The only proviso is that 
the input voltage must be lower than 
the output voltage. 

You can also use the circuit to step- 
up the DC input voltage to a much 
larger single supply rail. For example, 
you can derive a 24V rail simply by 





connecting across the +12V rail, or 
you can connect between either sup- 
ply rail and ground. 


Block diagram 


Fig.1 shows the block diagram of 
the +12V Converter. As you can see, it 
uses a master oscillator and this pro- 
duces two anti-phase pulse wave- 
forms. Each anti-phase waveform is 
then fed to a switching inductor driver 
circuit. 

These switching driver circuits step 
up the input voltage to produce the 
positive and negative output rails. In 
addition, each driver circuit is fitted 
with a supply regulator so that the 
master oscillator is not disturbed while 
it is running. 


Circuit diagram 


Let’s now take a look at the com- 
plete circuit diagram — see Fig.2. Tran- 
sistors Q1 and Q2 are connected as a 
standard astable multivibrator and this 
forms the anti-phase pulse waveform 
generator. The associated 470pF and 
-0022uF capacitors determine the duty 
cycle of the waveform and set the 
frequency of oscill- 
ation to approximately 
13.3kHz. In practice, 
the frequency is not all 
that important, as long 
as it is somewhere in 
the vicinity of 12- 
15kHz. 

The two output sig- 


The converter uses 
only low-cost parts & 
can be powered from 
any 5-10V DC source. It 
provides both positive 
& negative supply rails 
up to +15V & the 
output voltages can be 
varied by changing two 
zener diodes. 






nals are taken from the collectors of 
Q1 and Q2 and fed to the supply 
driver circuits via 22kQ resistors. The 
positive supply driver circuit is based 
on transistors Q3-Q5, while the nega- 
tive driver circuit uses transistors Q6- 
Q8. Since these two driver circuits are 
different, we’ll go through them one 
at a time. 

Starting with the positive rail, Q4, 
Q5 and their associated parts func- 
tion as a step-up voltage converter. In 
operation, the pulse waveform from 
Q1’s collector is fed to the base of Q4. 
This signal has a duty cycle of ap- 
proximately 20%; ie, the output is 
high for 20% of the time and low for 
the remaining 80%. 

Q4 acts as an inverter and thus 
drives Q5 with a high-duty pulse 
waveform. However, as we'll see later, 
this part of the circuit can be disabled 
by the voltage regulation circuitry. Q5 
is a TIP122 Darlington NPN transistor 
and this switches inductor L1 on and 
off. 

When Q5 is on, current flows 
through L1 and energy is stored in the 
inductor. During this time, diode D1 
is reverse biased since its anode is 
effectively connected to ground. When 
Q5 subsequently switches off, the col- 
lapsing magnetic field associated with 
the inductor tries to maintain the cur- 
rent through it and so the voltage 
across the inductor rises. D1 now be- 
comes forward biased and so the 
inductor dumps its stored energy into 
a 470uF reservoir capacitor. 

This capacitor is used to smooth 
the DC output to the load. 


Voltage regulation 


As well as supplying the load, the 
output voltage is also applied to zener 
diode ZD1 via a 4.7kQ resistor. This 
part of the circuit, in conjunction with 
Q3, forms the voltage regulator for the 
positive rail step-up converter. 

The voltage regulation works like 
this: as the voltage across the 470uF 
output capacitor rises from OV, Q3 
will initially be off and ZD1 will be 
non-conducting. This allows the sig- 
nal from Q1 to operate the step-up 
circuitry as normal. 

However, as the output voltage rises, 
ZD1 eventually breaks down and 
clamps Q3’s base to 12V. Q3’s emitter 
continues to rise though, which it does 
for about another 0.6V (ie, it rises to 
about 12.6V). At this point, Q3 turns 
on and pulls Q4’s base high, thus turn- 
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to drive positive & 
converter circuits. 










4.7k 


ZD1 
12V c) 
400mW 


VIEWED FROM Ne" 
BELOW 


ZD2 
® 
400mW 
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Fig.2: Q1 & Q2 form the master oscillator, 


Fig.1: block diagram of the +12V 
converter. It uses a master oscillator 
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negative step-up 


2x1N4004 


+5-10V 


*11-L2 : 60T, 0.4mm DIA ECW 
ON NEOSID 17-732-22 


NEGATIVE 
_ ORIVER | 





+12V CONVERTER 












while Q4, Q5 & inductor L1 function 


as a switching converter to step up the supply for the positive output. Similarly, 
as a switching regulator which provides the negative 


output. Zener diodes ZD1 & ZD2 set the output voltages. 


Q7, Q8 & L2 function 





Input suppIy......-. 


~Maximum output . 


_ Efficiency ..........--. 
~ Quiescent current 


~ Maximum output CUTTENt ......sseseeseseeeessseesesseeeeeeeee 


peck eer cnccenscanacestteasenasenssreeeseosscanevenns 


Brief Specifications _ aS 
on See i lees wee +5 to +10V DC SS 


50% (approx). 


SEPTEMBER 1993 


50mA (5V DC supply) — 
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ing Q4 off and disabling the voltage 
step-up circuit. 

The output voltage across the 470uF 
Capacitor now decreases due to the 
load current. However, as soon as it 
drops below about 12.6V, Q3 turns off 
again and releases the high on Q4’s 
base. This allows the voltage step-up 
circuit to restart and so the output 
voltage increases until Q3 turns on 
again. 









PARTS LIST 


1 PC board, code 11109931, 102 
x 57mm 

2 14.8mm OD Neosid 17-732-22 
toroidal cores 

1 3-metre length of 0.5mm 
diameter enamelled copper 
wire 

5 PC stakes 


Semiconductors 

4 BC548 NPN transistors 
(Q1,Q2,Q6,Q7) 

2 BC558 PMP transistors 
(Q3,Q4) 

1 TIP 122 (or BD679, BD681) 
NPN Darlington transistor 
(Q5) — see text 2 

1 TIP 127 (or BD680, BD682) 
PNP Darlington transistor 
(Q8) — see text 

2 FR104 fast-recovery 1A diodes 
(D1-D2) 

3 1N4004 silicon diodes (D3-D5) 

2 12V 400mW zener diodes 
(ZD1-ZD2) 


Capacitors 

3 470uF 16VW electrolytics 
1 .0022uF MKT polyester 

1 470pF MKT polyester 


Resistors (0.25W, 1%) 






























2 47kQ 4 4.7kQ 
2 22kQ 2 1kQ 
2 10kQ 2 470Q 
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This process is repeated indefinitely 
while ever power is applied and thus 
keeps the output regulated to +12.6V, 
as set by ZD1. 

Diode D4 protects Q4 by clamping 
its base to the supply rail when Q3 
switches on. Thus, ifthe supply rail is 
+5V, Q4’s base will be clamped to 
+5.6V when Q3 turns on, regardless 
of the output voltage. D5 ensures that 
Q4 turns off completely when its base 
is pulled high. 


Negative rail 


The negative rail is derived in a 
similar fashion, the main difference 
being that everything is reversed; ie, 
NPN transistors are swapped for PNP 
devices and vice versa. 

In this case, the drive signal ap- 
pears at the collector of Q2 and is fed 
to the base of Q7. Unlike the signal 
fed to Q4, this signal has a duty cycle 
of 80%. Q7 in turn drives PNP Dar- 
lington transistor Q8, while the asso- 
ciated inductor (L2) is connected be- 
tween Q8’s collector and ground. 

As before, the inductor tries to main- 
tain the current through it when its 
associated switching transistor (Q8 in 
this case) turns off. The difference 
here is that the voltage on the collec- 
tor goes negative instead of positive, 
which is why fast-recovery diode D2 
and the 470uF filter capacitor are con- 
nected the other way around. 

Zener diode ZD2 and transistor Q6 
make up the voltage regulator for the 
negative rail. Q6 remains off until the 
output voltage drops below about 
-12.6V. At this point, Q6 turns on and 
pulls the base of Q7 to -0.6V, thus 
turning Q7 and Q8 off. The voltage on 
the negative rail now rises towards 0V 
and when it rises above -12.6V, Q6 
turns off again and the converter cir- 
cuit restarts. 

Diode D3 protects Q7 by prevent- 
ing its base from going any lower than 


RESISTOR COLOUR CODES 
4-Band Code (1%) 

yellow violet orange brown 
red red orange brown 

brown black orange brown 
yellow violet red brown 

brown black red brown 

yellow violet brown brown 





Fig.3: install the parts on the PC board 
as shown in this diagram. The two 
inductors are made by winding 60 
turns of 0.5mm diameter enamelled 
copper wire onto a toriodal core. 


-0.6V when Q6 turns on. If it wasn’t 
for this diode, Q7’s base would be 
pulled almost to the negative output 
rail when Q6 turned on and this would 
destroy the transistor. 


Construction 


Building the +5V to +12V Converter 
is quite straightforward, since all the 
parts are mounted on a small PC board. 
This board is coded 11109931 and 
measures 102 x 57mm. 

Before you start any construction 
work, check the board carefully for 
any shorts or breaks in the copper 
tracks. Faults of this kind will be quite 
rare but it pays to make sure before 
mounting any of the parts. 

Fig.3 shows how to install the parts 
on the PC board. Begin by installing 
the five PC stakes at the external wir- 
ing points, then install the wire link, 
resistors and diodes. The accompany- 


9-Band Code (1%) 

yellow violet black red brown 
red red black red brown 

brown black black red brown 
yellow violet black brown brown 
brown black black brown brown 
yellow violet black black brown 
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Fig.4: check your PC board for defects by comparing it with this full 
size etching pattern before mounting any of the parts. 


ing table lists the colour codes for the 
resistors but it’s also a good idea to 
check them on a digital multimeter, as 
some of the colours can be difficult to 
decipher. 

The diodes and transistors can be 
installed next. Make sure that you 
install these parts correctly. The FR104 
fast-recovery diodes and the standard 
1N4004 rectifier diodes look very simi- 
lar, so make sure that you don’t get 
them mixed up. 

Similarly, be sure to use the correct 
transistor type at each location. Some 
of the transistors are NPN types while 
others are PNP types and they don’t 
take too kindly to being transposed. 
The TIP122 and TIP127 Darlington 
transistors (Q5 & Q8) come in TO-220 
packages and must be oriented with 
their metal tabs as shown in Fig.3. 

The alternative BD679-BD682 Darl- 
ington power transistors come in TO- 
126 packages. Take care with the lead 
connections for these transistors — they 
must be mounted with their metal 
surfaces facing in the opposite direc- 
tion to the TO-220 types. You have 
been warned! 

Finally, install the capacitors and 
the two inductors (L1 & L2) on the 
board. The two inductors are identi- 
cal and are made by winding 60 turns 
of 0.5mm diameter enamelled copper 
wire on a 14.8mm outside-diameter 
Neosid toroidal core. Begin with a 
1.5-metre length of wire and thread it 
half-way through the centre of the 
core. Now, using one half of the wire, 
wind on 30 turns as tightly and as 
neatly as possible. The other half of 
the wire is then used to wind on the 
remaining 30 turns. 

Once each inductor has been 
wound, strip and tin the wire ends, 


then solder the leads to the board. 
The two inductors can be secured in 
position by gluing them to the board 
using epoxy resin or by pouring a 
little hot wax over them. 

To test the unit, you will need a 
power supply with an output of 5- 
10V DC and this should be connected 
to the board via your multimeter. Set 
the meter to the 2A range and make 
sure that you have the supply polarity 
correct before switching on. 

With no load connected, the cur- 
rent should be about 50mA for a 5V 
supply and about 30mA for a 10V 
supply. If the current drain is appreci- 
ably more than this, switch off imme- 
diately and check the board carefully 
for assembly errors. 

If everything is OK, disconnect your 
multimeter, select a suitable voltage 
range and check the output voltages. 
You should get a reading of about 
+12.6V for the positive rail and -12.6V 
for the negative rail. 


Changing the output 


The output voltage for each rail is 
set by its corresponding zener diode. 
You can alter these as you wish to give 
voltages other than +12V, with the 
proviso that the input voltage must 
always be less than the desired output 
voltages. 

The output voltage is approximately 
equal to the zener diode voltage plus 
0.6V for the positive rail, or the zener 
diode voltage minus 0.6V for the nega- 
tive rail. For example, if ZD1 is rated 
at 13V and ZD2 at 15V, you will end 
up with +13.6V and -15.6V rails. 

Footnote: we would like to thank 
Adilam Electronics for supplying the 
FR104 fast-recovery diodes used in 
this project. SC 
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AUSTRALIA'S LARGEST RANGE OF PRE BUILT MODULES 





REGULATED POWER SUPPLIES 


ITEM # DESCRIPTION PRICE 
$0001 0-50V 3a Precision PSU with short CKT break 

& over load protector 49.00 
S0002 0-15V 5A Regulated DC Power Supply Unit 45.00 
S0003 0-25V 10A Professional High Efficiency Regulated 

Power Supply Unit ? 97.00 
S0004 0-30V 3A Regulated DC Power Supply Unit 45.00 
S0005 0-20V 20A Professional Regulated PSU with full 

protection circuit 134.00 
S0010  +-0-50V/6A Heavy Duty Regulated PSU with 

protector circuit 159.95 
S0011_ = 6.5V to 18V/20A DC Regulated PSU 159.00 
S0103__—_ High Efficiency Fluorescent light driver 32.00 

ASSEMBLED KITS — GENERAL CIRCUITS 

S0201 ~—_ High Precision sound control switch 19.95 
S0202 Sound or touch switch control 24.00 
S0203 Infrared Remote Control Unit 49.00 
S0204 Multipurpose melody generator ‘A’ (8-melodies) 17.00 
S0205 Multipurpose melody generator ‘B’ (8-melodies) 17.00 
S0206 Multipurpose melody generator ‘C’ (10-melodies) 19.00 
$0211. AC/DC Quartz Digital Clock 27.50 
$0212 Superior Electronic Roulette 37.50 
$0213 Light Activated Switch 13.50 
$0214 ~=Multifunctional control relay 15.50 
S0215 _—_— Digital voice recorder 79.00 


ASSEMBLED KITS — DIGITAL PANEL METER 


$0402 31% Digital Panel Meter 51.00 
S0403  Bar/Dot Audio Lever Display 54.50 
S0404 312 LED Digital Panel Meter with hold 63.00 
S0405 Multifunctional LED 31% Digital Panel Meter 69.95 
S0406 41/2 High precision Digital Panel Meter 89.95 
S0407 42 Highprecision Digital Panel Meter with ABS case 99.95 
$0408 3'/LCD multifunctional Digital Panel Meter withhold 67.00 
DIGITAL TEMPERATURE 
CONTROLLERS PRE AMPLIFIER VALVES 
12AT 7A/E81CC 
MT11T1E -50 to 150C/240V 12AU 7A/E82CC 
Indicator only panel mount 12AX7A/E83CC 
92 ECC85 
MTR11T1R_ -50 to 150C/240V ee 
Indicator + Single Controller E81CC-01 
Panel Mount 146.40 E82CC-01 
E83CC-01 
MTR4T1RE -50 to 150C/240V F88CC-01 


Indicator + Single Controller 


Wall Mount 158.40 


MTCHTRD -50 to 150C/240V Bais 
Indicator + Dual Controllers 
40 EF86 GOLD 
Panel Mount 206. 6CG7/6FQ7 
MTC4T1RE -50 to 150C/240V 6CG7/6FQ7 GOLD 
Indicator + Dual Controllers ECL86 
Wall Mount 201.60 12BH7A 
MTR11K3R -10 to 800C/240V SARA 
Indicator + Single Controller 
Panel Mount 154.80 |g G34 
anel Moun G737 
MTA11K3R_ -10 to 800C/240V 5U4G 
85A2 


Indicator + Single Controller 
Wall Mount 210.00 








ITEM # DESCRIPTION 


$0301 
$0302 
$0303 
$0304 
S0306 
S0307 


$0308 


S0309 
$0310 
$0313 
$0327 
$0328 
$0329 
$0330 
$0331 
$0333 
$0334 
$0335 
$0336 
$0337 
$0338 
$0339 
$0340 
$0341 
$0342 
$0343 





GOLDEN DRAGON SELECT 


RECTIFIERS 


ASSEMBLED KITS — AMPLIFIERS 




















PRIC 
20.0 
29.0 
75.0 
45.0 

139.0 


Stereo Pre-amplifier with magnetic mic. amplifier 
Speaker protector stereo 

35W pure class a main power amplifier mono 
Dynamic noise reduction system 

80W + 80W pure DC stereo power amplifier 
NF-CR 8I-FET Pre-amplifier 

(with 3-way tone control) 

State of the art full complimentary symmetry FET 
stereo pre-amplifier 

6OW + 60W OCL DC pre-main & stereo amplifier 119.0 
100W dynamic class a main power amplifier mono 99.01 
100W fully symmetrical class a power amplifier mono 99.0( 
20W PA ampilifer 39.0( 
40W walkman booster 62.0¢ 
120W mosfet power amplifier 209.0¢ 
Super class ‘a’ DC fet pre-amp 175.0€ 
300W HQ Power Amplifier 209.00 
1W Mini Mono Amplifier 14.50 
6W Mini Mono Amplifer 19.50 
12W Stereo Power Amplifier 37.00 
30W Amp with Tone Control and Mic. Input 42.00 
30 + 30W High Quality Stereo Amplifier 77.00 
40W PA Amplifier with 3-way Tone Control 58.00 
40 + 40W OCL Power Booster 59.00 
140W Modified Class A Main Power Amplifier 169.00 
100 + 100W Class A DC Stereo Pre-main Amplifier 199.00 
120W/250W Mosfet Mono Power Amplifier 228.00 
300W Mosfet Hi-fi Mono Power Amplifier 299.00 


84.0 


199.0 


S* Golden Drago 


Precision Audio Tubes 


RRP TRIODES — Prices per Pair 
24.95 RRP 
24.95 2A3 (Octal) 145.00 
24.95 6B4G 180.00 
24.95 211 195.00 
39.95 300B 420.00 
34.95 805 230.00 
34.95 811 100.00 
34.95 845 230.00 
34.95 
49.95 POWER VALVES — Prices per pair 

6L6GC 70.00 
24.95 EL34/6CA7 70.00 
24.95 E34L (Improved EL34) 90.00 
34.95 EL84/6BQ5 45.00 
34.95 E84L/7189A 60.00 
44.95 KT66 85.00 
24.95 6550A 125.00 
39.95 KT88 140.00 

KT88 SUPER 160.00 
39.95 807 90.00 
34.95 
34.95 NOTES: All valves come with a 3 month warranty. 
34.95 Defective valves will be replaced free of charge, but 
24.95 ONLY if returned, and subject to our test and/or 


inspection. 


Matched quad sets of the power valves are normally 
available for an extra $5. 





$0343 $299.00 





300 WATT MOSFET AUDIO POWER A TOTAL MIRROR-IMAGED, FULLY 
AMPLIFIER COMPLEMENTARY, 250W RMS, MOSFET 
Recent developments in high fidelity sound reproduction AUDIO POWER AMPLIFIER 


systems have occurred which place stringent demands on Power Outputs: 120 Watts (RMS) into 4 Ohms, 


the power amplifier. Discriminating listeners have 80 Watts (RMS) into 8 Ohms, 300W Hi-Fi POWER AMP MONO 
discerned subtle differences between solid state and When 33V + 33V AC, 220W power 
vacuum equipment and most of them seem to prefer the transformer is used : P ‘ $0331 $175.00 
vacuum tube sound. Moreover, the demand for ever higher ayy j : 
output power has increased steadily. 250 Watts (RMS) into 4 Ohms, Power Output: as into 
There is now available the power MOSFET transistor which 150 Watts (RMS) into 8 Ohms, W Music P . 
can provide extremely high output power together with the When 42V + 42V AC, 500W power 500 usic Power into 
virtues of vacuum tube sound. However, in order to attain transformer is used. 8 OHMS 
se shal abet tecnataln these devices are capable Frequency Response: 3Hz - 22,000Hz (+0.8dB) Frequency 
i er oe | Total Harmonic Distortion: Less than 0.03% Response: 10Hz to 20KHz 
The acoustic fidelity laboratory design engineers have sas T.H.D.: Less than 0.05% 
conducted extensive design and test activity in order to Input Sensitivity: 1 Volt input for full rated-output, |_M. Distortion: Less than 0.05% 
produce a superb product for the do it yourself audio at 1kHz, into 47K Ohms. nies eg EP ; . 
enthusiast. With a reasonable amount of care taken in its Load Impedance: 4-16 Ohms Input Sensitivity: 1V RMS at 47K 
construction, an amplifier rivalling the top of the line Power +/- 60 to 75 VDC at 
equipment may be realised at an extremely modest cost. Power Requirements: 33V + 33V AC, 220W Requirement: 8A Mono 
rarer (Each channel) or 48-53x2/6-8AMP AC 

se apltaate shed into 4 Ohms (0.1% THD) i tg si Pe SOOW Recommended 

200W into 8 Ohms (0.02% THD) (Each channel) or Transformer: 50+50V/500VA. 

Frequency Response: 10 Hz - 20 KHz +46VDC, 4A, +60V DC 6A (T0225) MONO 

Total Harmonic Distortion Less than 0.03% (Each channel) 

Input Sensitivity and impedance at (the a/m DC Voltages were 

' Phish 47 , oh measured at empty load) 

oad Impedance: 4 - ms ra 
Power Requirements: +55 to +65V DC 8A Dimensions: 205 (W) x 60 (H) x 165 (D) mm 
(Each Channel) Weights: 2.64lbs (1.2kg) 





sf speared oi i) eae Recommended Transformers: 
Recommended Transformer: 45V + 45V, 30V + 30V, 225VA (T0242) 
500VA (T0265) or 40V + 40V, 500 VA (T0264) wages 
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Model Panel Box Box BLACK RACK FRONT PAN 


Height Width Height Depth Cat. No. Model Width Height UNIT BANKCARD, MASTERCARD 


4U-10 7.00 50 675 10.00 : a: PRICE 

2U-12 3.50 50 3.25 12.00 — -Bo4i6 «=2U=—:19.00 350 $1350 

4U-12 7.00 : 6.75 12.00 -B0417. 3U-__— 19.00 5.25 $16.50 AND VISA. 

3U-14 5.25 50 500 14.00 posts 4u 1900 700 sies0 jf POSTAL CHARGE 

Ue Mes 30. 85 400 tae! PO Disiuisis: $4.50  $51-$100 ........ $7.00 
$26-$50......65.50 Over $100......610.00 





AL-2U-12 19. 3.50 3.25 12.00 CASE HANDLES | 
AL-3U-14 5.25 : 5.00 14.00 Cat. No. Model PRICE 
AL-4U-12 7.00 6.75 12.00 (PAIR) 
AL-2U-10 350. ‘16; 3.25 10.00 BO501 2U 650 
AL-3U-10 19. 5.25 500 10.00 30502 3U 7.50 Phone or write to us for a copy of your 
AL-4U-10 7.00 675 10.00 BO503 4U 850 : price list. Shop hours Mon-Fri 9-6. 
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SERVICEMAN'S LOG 





We have good news & we have bad news 


First, the good news. It’s not often that these 
stories relate a complete win; a puzzling 
problem, a neat technical solution & 
financial satisfaction for all concerned. The 
hard ones seldom make much profit, so this 


is an exception. 


The set concerned was an Akai CTK- 
107, a 34cm set which is very similar 
to a Samsung CB-349F. And one of the 
hardest parts of the job was getting a 
clear description of the fault from the 
owner. About the only thing he was 
definite about was that it was inter- 
mittent in operation. 

But intermittent what? Complete 
failure? Loss of picture? Loss of col- 
our? Loss of sound? No — it was none 
of these. Eventually, after putting him 
through the third degree, I formed the 
opinion that it was a form of horizon- 
tal tearing, sometimes accompanied 
by streaking. So we left it that. 

When I put it on the bench and 
turned it on I was lucky for once; it 
put on a display immediately and was 


Why work 
in the dark 


A new SADELTA TC402D 
signal meter could answer all your 
TV reception problems. $799.*70” 








Tax 
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almost exactly along the lines I had 
envisaged. Unfortunately, the symp- 
toms didn’t tell me much; they could 
have been due to a hundred different 
faults. And of course, it came and 
went as it saw fit, lasting anything 
from a few seconds to a few minutes. 

I let it run on the end of the bench 
while I attended to other jobs, glanc- 
ing at it from time to time, hoping it 
might display some other symptom. 
And it did — for one fleeting second, 
during a particularly bad bout of tear- 
ing, the picture suddenly changed 
shape. 

This new shape could best be de- 
scribed as a wedge shape, or keystone. 
In short, it had normal scan width at 
the top but tapered to a much nar- 
rower scan at the bottom. And, natu- 
rally, the colour convergence went 
completely haywire. Then, in a flash, 
all the symptoms disappeared and the 
set was back to normal. 


Mental block 


Now I should have known what it 
meant and I knew! should know. But, 
for the life of me, I couldn’t pick it. So 
I simply let itrun. And it ran day after 
day without any sign of the fault. I 
was on the point of giving it back to 
the customer until some more drastic 
or permanent symptom appeared. 

Fortunately, he had another set and 
he indicated that I should keep it for 
as long as necessary. In fact, the set 
had to be put aside for a couple of 
days. When I set it up again, it came 
up with a perfect picture and so! let it 
run. 


Then, suddenly, I looked at it and 
there was a perfect keystone, this time 
apparently permanent. And that’s 
when the penny dropped. Of course — 
a deflection coil fault or, more pre- 
cisely, a shorted turn in the horizontal 
section. I had seen one way back in 
the early days of monochrome TV and 
even remembered a reference to it in 
the textbook of the time: “Basic Tel- 
evision”, by Bernard Grob. 

(Some textbooks, including Grob’s, 
describe this shape as a trapezoid but 
all my references describe a trapezoid 
as having no parallel sides, which 
does not fit this effect. My best 
references suggest that it would be 
better called a trapezium, although 
there appears to be some confusion 
here too). 

Anyway, I unplugged the neck 
board, removed the convergence ad- 
justment rings, and eased off the scan 
coils. And one glance was enough 
(see photo). The wonder was not that 
there was a fault; the wonder was that 
the set had worked as well as it had 
for as long as it had. 

OK, so I’d found the fault, But what 
to do about it? Both cost and availabil- 
ity were problems. Akai replacement 
parts can sometimes be hard to get 
and a new scan coil was going to cost 
around $100 or more. Combined with 
labour, the repair could well be un- 
economical. 

What about a Samsung unit? Well, 
it should be available but might still 
be too costly. More importantly, would 
it be totally compatible? The two sets 
were similar but not identical. 

While musing thus, I suddenly re- 
membered that I had a junked Sam- 
sung tucked away somewhere and, if 
I remembered correctly, the scan coil 
assembly looked very similar. In fact, 
the set turned out to be a Samsung 
CB-515F, a much larger 51cm model. 
On the other hand, the scan coils were 
visually identical, even down to the 
plug on the cable. 

But were they identical? Would they 





WHILE MUSING THUS, I SUDDENLY 


REMEMBERED THAT 


I HAD A JUNKEVD 


SAMSUNG TUCKED AWAY SOMEWHERE. .0 


work on the smaller set? Well, it was 
worth a try, even though I wasn’t very 
confident. So I fitted the coils back on 
the tube (rather roughly), followed by 
the convergence rings and the neck 
board. 

With everything back in place, I 
switched on and, to my complete 
amazement, the picture came up al- 
most spot on. There was some static 
and dynamic convergence error but 
no more than one would expect from 
a proper replacement coil. It looked 
like a goer. 

And so it was. After a full conver- 
gence routine, I had a picture which 
was every bit as good as the original. 

So it was a win all round. It was a 
rare fault, with symptoms that ini- 
tially looked as though they could be 
due to almost anything. And then 


came a breakthrough when the fault 
obligingly identified itself. So half the 
job was done with almost no man- 
hours expended. Finally, a I had a 
suitable replacement part right to hand 
which made the repair economical. 

I charged the customer a modest 
fee, made areasonable profit, and eve- 
ryone was happy. I also learnt (or re- 
learnt) a couple of important points. 
First, I re-learnt the symptoms of a 
faulty scan coil and second, I learnt 
that a scan coil from one set could be 
used successfully on a completely dif- 
ferent make and model. 

It is a point worth remembering, 
both in terms of these particular de- 
vices and as general rule. If two scan 
coils look similar, don’t be put off 
because they come from different sets. 
It is worth a try. 


So that’s the good news for the 
month. The bad news is in the form of 
a letter from a reader, Mr K. E. of the 
ACT. It details his problems finding 
competent service organisations. This 
is what he writes. 


Tale of woe 


Iread R. Pankiv’s letter in the March 
edition and it immediately reminded 
me of acouple of odd problems | have 
had with two different electronic 
units. The first was with a VCR, the 
second with a Commodore computer. 

The recorder is a Teac MV-400. It 
was bought in a secondhand shop, 
where I saw it working, both record- 
ing and playing back. It was then about 
18 months old and the shopkeeper 
gave it a month’s guarantee. The ma- 
chine must have heard him because, 
guess what, the problem appeared six 
weeks later. It’s now over five years 
old and probably not worth fixing. It 
works perfectly well most of the time. 

In the fault condition; no matter 
what is done with the remote control 
or panel buttons, the tape will not run 
forward. There is no fast forward in 
play mode, no play function and no 
fast forward without the head engaged. 
Turning it off and on again, even at 
the power point, made no difference. 
But it would work after the mains 
power was off for a day or so! 

I put up with it for a while, then 
took it down to a nearby TV and VCR 
serviceman. I explained minutely 
what the problem was and he said: 

“OK, give us a couple of days.” 

A few afternoons later, he came back 
with the statement: “Well we cleaned 
the head. $25 please”. 

“What, was it dirty?” 

“Nah, not very. In fact it was pretty 
clean”. 

“What about the refusal to run for- 
ward?” 

He blinked. “That didn’t happen. I 
didn’t see that at all”. 

“That’s why I brought it here. I told 
you all about it. I explained at length; 
I told you the fault was intermittent”. 

What followed was a long spiel 
about sunlight and/or room lights 
shining into the cabinet and confus- 
ing the infrared sensors. Or it could 
be weak batteries in the remote con- 
trol causing it to send out wrong sig- 
nals, without being touched. It 
sounded like nonsense but I couldn't 
be sure. He was the bloke who was 
supposed to know. 
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SERVICEMAN'S LOG - CTD 


One glance at the scan coil was enough to identify the fault in an Akai CTK-107 


34cm colour TV set. The wonder was not that there was a fault; the wonder was 
that the set worked as well as it did for so long. 


I bought new batteries for the re- 
mote control and took the thing home. 
A few days later it was playing up 
again — same fault. 

I took it to another serviceman, told 
him not to clean the heads because 
that had been done, and told him ex- 
actly what was wrong. After a few 
days he said that there was nothing 
wrong with it. 

Eventually, Iran a Teac service agent 
to earth (no; not in the ACT). This 
time I took a big luggage label and 
wrote the fault details on it. This was 
attached to the mains cord so that it 
could not easily be ignored. I handed 
the same details on a sheet over the 
counter. 

After a week I phoned. It was clear 
that they hadn’t even looked at it. 
After another week I tried again. Guess 
what, they had cleaned the head. 
Three days later I called in. 

The spiel this time made more 
sense. In the digital control area, 5% 
tolerance resistors have been used and 
this can result in one which is just 
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slightly too high. It’s no problem if the 
resistor is at the lower end of its toler- 
ance range. But if you happen to have 
a slightly high one, sometimes it’s a 
bit too high. This makes the control 
circuit think it sees the end of the 
tape. The resistor is buried so far in 
the depths that it would be a major job 
just to get at it. 

Which resistor is it? That I never 
found out but a temporary cure is to 
disconnect the sensor just to the left 
of the tape carriage. The VCR will 
then play but not record. 

I decided that enough was enough. 
I took the damn thing home and it’s 
been playing up on and off ever since. 
It hasn’t been near any serviceman 
either. 

Well, that’s E. K.’s tale of woe — a 
little edited — about the Teac recorder. 
I don’t propose to deal with the com- 
puter problem. I am not “into” com- 
puters and would not do it justice. 

But what a tale of woe about the 
recorder. I think it best if I deal with it 
at two levels: (a) the treatment by the 









various service organisations, and (b) 
any thoughts of my own on the purely 
technical aspect. 

In regard to the service organisa- 
tions, it is a tale of ineptitude, techni- 
cal gobbledegook fob-offs and, over- 
all, straight-out dishonesty. 

And all three organisations had one 
thing in common: they did not ob- 
serve the fault or, more importantly, 
make any real attempt to observe it. It 
is virtually impossible to tackle a fault 
which cannot be observed and inter- 
mittent faults often call for a lot of 
patience, just to reach this point. 

But none of them was prepared to 
exercise such patience. They dis- 
played what I regard as an “intermit- 
tent block”; a failure to recognise the 
word, at least insofar as it applies to 
technical problems. The word is 
brushed aside, or totally ignored, and 
the equipment serviced solely on the 
basis of what is observed when first 
turned on. 

Which is just another way of saying 
that the customer’s comments are to- 
tally ignored. Granted, these can be 
rather weird at times and often largely 
irrelevant, but seldom totally so. Some- 
where in their dissertation there will 
be some useful snippets of informa- 
tion, often quite vital. It is the service- 
man’s job to sift the wheat from the 
chaff. But never ignore the customer’s 
story; you do so at your peril. Of 
course, sometimes the customer won’t 
talk, but that’s another story. 

Unfortunately, this attitude is en- 
countered all too often, and is respon- 
sible for the many complaints by cus- 
tomers that a service organisation, “... 
charged me (so many) dollars and 
didn’t fix the fault”. — 


The explanations 


As for the explanations offered, they 
are also typical of this approach; pure 
technical gobbledegook, designed to 
blind the customer with pseudo-sci- 
ence. 

The first one, about light confusing 
the sensors, is a partial truth. It has 
happened to me but only when the 
recorder is out of its case on the bench. 
When it is back in its case, it would be 
a strange lighting arrangement indeed 
which could cause such an effect. 

The suggestion that it was weak 
batteries in the remote control unit 
was, as K. E. suspected, pure non- 
sense. It is not worthy of comment. 

The service agent’s explanation was 
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Fig.1: this diagram, from a Panasonic training manual, 
functions normally found in a video recorder. 


reader follow the story. 


more refined, at least to the point 
where, initially, it seemed to make 
some sense. But it doesn’t stand up to 
close examination. If the idea was any- 
thing more that spontaneous guess- 
work, then it should have been at 
least possible to nominate the resistor 
or, at least, the ones most likely to be 
involved. As K. E. himself asked, 
which resistor? 

And as for them being too hard to 
get at — well, there are many compo- 
nents which are hard to reach but I 
don’t believe there are any which are 
too hard. And it wouldn't be the first 
time I have had to pull something 
apart to get at a suspect component; 
and then found that it wasn’t the cul- 
prit after all! 

All of which adds up to a situation 
where the three organisations have 
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performed a gross disservice — to both 
the customer and the industry as a 
whole. What more can one say? 


Technical aspects 


And what are my thoughts on the 
technicalities of the problem? Not very 
much, I’m afraid. Unfortunately, it is 
a make and model which I know little 
about. I don’t recall ever having han- 
dled one and I have no service manu- 
als or even a circuit. I flogged the 
problem to a number of colleagues, 
hoping to score either some literature 
or a comment based on experience. 
Unfortunately, I drew a blank on both. 

And since servicing by remote con- 
trol is hard enough at any time, these 
limitations make it almost impossi- 
ble. I can only comment on the broad 
basis of all such machines, although 
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illustrates the various transport control and safety 
While the unit discussed would differ in detail, this will help the 


the details vary considerably between 
makes. 

To help in this regard I am repro- 
ducing a drawing from a training 
manual put out by Panasonic, cover- 
ing the NVG-20 and NVG-21 series 
recorders. While undoubtedly differ- 
ing in detail from the Teac, the infor- 
mation is basic and should help the 
reader to follow the story. 

It gives a skeletal portrayal of the 
microprocessor, with the associated 
control and safety functions likely to 
involved in a fault of this kind. At top 
left are the two end-of-reel phototran- 
sistor sensors (take-up and supply) 
and their LED light source. Below this 
is the safety tab switch, the dew sen- 
sor, the cassette switch, and the reel 
movement sensor. This latter is an- 
other photosensor device, provided 
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to shut the system down if a reel is not 
rotating when it should. On the right 
is a rotary switch, called the mode 
select switch. We will have more to 
say about this later. 

One of the significant aspects of 
this case is the fact that the failure 
involves tape movement in one direc- 
tion only: forward. This might sug- 
gest an end-of-reel sensing failure; the 
only seemingly sensible suggestion 
hinted at by the first serviceman but 
in a nonsensical context. 

So let’s assume that an end-of-reel 
sensor fails; ie, goes open circuit. Nor- 
mally, with a tape loaded and in mid- 
reel, neither end sensor phototrans- 
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istor will see the sensing light source; 
they will see it only through the clear 
tape at one end or the other (some 
tapes do not even have this refine- 
ment). So, failure of the phototrans- 
istor, or associated circuit, to “see” 
the light source, would not halt the 
tape movement; it would have con- 
trary effect. 

Now let’s consider the reverse pos- 
sibility; a leakage or short circuit in or 
around one of the phototransistors — 
particularly the supply reel one — such 
that it thinks it is seeing a light con- 
tinuously. As a result, it tells the mi- 
croprocessor that the system has 
reached the end of the tape and inhib- 





its all forward movement. But i 
wouldn’t inhibit reverse movement, 
because this is what would have to 
happen in this condition; the tape 
would have to be rewound. 

And K. E. provides a clue to sup- 
port this theory. He says that “... a 
temporary cure is to disconnect the 
sensor just to the left of the tape car- 
riage. The VCR will then play, but not 
record”. 

Assuming that he has identified the 
supply reel sensor, then this theory 
would seem to fit, at least as far as the 
transport problem is concerned. On 
that basis I would suggest that replac- 
ing the phototransistor would be the 
first thing to do. They are worth only 
a few cents and it would quickly set- 
tle this point. 

But this still leaves the mystery as 
to why it won’t record with this im- 
provised cure. One might hope that 
replacing the phototransistor would 
cure this problem also but I very much 
doubt it. I cannot see any connection 
between this part of the circuit and 
the recording function. 

So do we have two separate faults 
and if so, why hasn’t the recording 
fault been observed before? Or is the 
whole theory of a faulty phototrans- 
istor wrong, in spite of K. E.’s observa- 
tions? 

All right, if the theory is wrong, 
what else do we have? The most likely 
culprit — and at least one colleague 
plumps most strongly for this — is the 
mode select switch. This is a mechani- 
cal switch, sometimes a rotary type, 
sometimes a slide type, activated by 
the recorder mechanism, according to 
the function selected by the user: play, 
fast forward, rewind, etc. 

A major reason for suspecting this 
is that it is a known source of trouble 
— not frequently but often enough to 
put one on guard. And when it does 
play up, it can produce some weird 
faults. 

So this would be the next thing to 
check. With a few exceptions, they 
are not particularly expensive and are 
relatively simple to fit. But one or two 
are a mite pricey and at least one is 
quite critical to fit, creating its own 
weird effects if it is not precisely 
mounted. 

So there it is K. E. It’s the best ad- 
vice we can offer at this distance. 
Maybe it will help but if it doesn’t, at 


_ least I didn’t charge anything - not 


even for cleaning the heads! SC 








SEPTEMBER SPECIALS FROM JAYCAR 






ATTENTION !!! SOLAR POWERED HOMESTEAD OPERATORS! 

An interesting story..... 

Jaycar has made yet another massive scoop purchase! This time it is a French made 
6.0 volt - 140A/Hr Deep Cycle Lead Acid Battery. If you operate from Solar Energy you 
will realise that Car Batteries are really not suitable for stand-by DC power banks. 
What is required is a very well made low internal-leakage current battery that will hold 
a charge indefinitely. 

Unfortunately such batteries are extremely expensive - BUT NOT NOW!!! 

Recently the half million dollar battery bank of a large Australian company was 
replaced because a fire extinguisher alarm tripped, covering many batteries in fire 
fighting foam. The ensuing insurance settlement saw perfectly good batteries 
replaced. The batteries were removed from the location and hosed down (they are 
completely sealed). These batteries still work to manufacturers specifications and are 
about two years old. They have a design life of over ten years (to spec) - That's why 
they cost a lot in the first place!! 

These batteries cost over $300 each new in 500 lots, but they are not, we repeat not, 
new. Jaycar purchased all of the salvageable batteries (some were broken when 
removed by clumsy people). Our buy represents a massive price saving for a potential 
user of such batteries. Whilst we emphasise that the product is not new, it presents as 
new and works as if brand new. Some cases may have scratch marks etc. As they are 
completely sealed, this is of no consequence. 

lf you wish to make a large deep cycle battery bank this is a once-in-a-lifetime 
opportunity. Shown below are the prices for these batteries in quantity. 


Cat. SB-2476 
1-4 5-12 13-24 25 plus 


$89.00 $69.00 $59.00 $49.00 


As you can see, this 
represents a saving of 
up to and over 80% on 
a new comparable 
quality deep cycle 
European made unit. 
The stock will not last, 
as is the case with most 
offers of this nature. 
Due to the massive 
weight of each battery 
(they weigh 25kgs 
each!!) there is no mail 
order service 
unfortunately. You will have to bring a truck around to collect them. 


We are so excited about the quality of these batteries we have 
given them a six month warranty, even though we bought 
them as is. This is subject to our normal terms and conditions. 
Full specifications are supplied with each battery. 





SPECIFICATIONS | 

Rate End Voltage Capacity | *Nominal voltage: 6 volts 
90 hour hs i | eMax current during a 10sec discharge 800A 
10 hour 1.80 116.0 | *End voltage 4.70v 
5 hour 1.70 114.0 - Bon 

Shour 1.65 103.8 eMinimum short circuit current 2700A 
thour 1.60 82.5 | elnternal resistance (battery fully charged) 1.5m 
30min 1.60 72.0 | 

15min 1.60 61.9  *Dimensions - 355(!) x 170(w) x 185(h)mm 





Jaycar are proud to announce a brand new 
range of top quality sealed ABS 
enclosures to add to our sealed die cast 

range. Jaycar are exclusive agents for 

these boxes, and our wholesale department 















These headset glasses allow unrestricted user efficiency 
while reducing eyestrain. They leave both hands 
free, offer a wide field of vision and can be 
worn over prescription or safety eyeglasses. 
When not in use, they can be tilted up out of the way. 





can offer excellent discounts for quantities. 

FEATURES INCLUDE: 

eHigh impact ABS material moulded in dark grey colour. They 
are easily drilled or punched making them ideal for use in the 
electrical and electronic industries as circuit board enclosures 
or simply as junction boxes. 

sl ids and bases incorporate a tongue/groove sealing system 
with a neoprene gasket. 

eWall mounting holes & lid fixing screws outside the sealing help 
to prevent moisture and dust entering the box. 

*Bosses on internal base allow horizontal fixing of PCB or for 
connection of terminals etc into threaded brass inserts 

*Designed to IP65, |EC529 and NEMA4 (dust and hoseproof) 

Vertical internal guide slots for mounting PCB assemblies 

Lid fixing screws are M-4 into threaded brass inserts 

*Operating temp: -20° to +80°C. 

External Dimensions(mm) Price 

Cat No: W _H WallThickness 1-9 

HB6120 3.0 $3.95 

HB6122 115 3.0 $5.50 

HB6124 115 3.0 $6.95 

HB6126 115 3.0 $8.95 

HB6128 171 121 3.0 


$13.95 
HB6130 222 146 3.0 $16.95 





| X4.8 magnification. 


| that require close magnification. 





There are 4 different magnifying multiples: X1.8, X2.3, X3.7 and X4.8. 
Looking through the single lens is X1.8. Swing the round magnifier down and it 
becomes X3.7. Clip the second large lens down (that folds up inside the 

headset) and you get X2.3. Again swing the round magnifier down and you have ( < 












\, IT TILTS UP 
OUT OF THE 
WAY 


The headstrap is adjustable, with a velcro tab for holding in place. 
These glasses have many uses from checking circuit boards to reading 


resistors plus all the other industries Cat. QM-3510 $39.95 \ 








- Quality MURATA brand. Ideal for computers and peripheral 
equipment, digital equipment, measuring instruments and 

_ other small electronic equipment. 

Lead wire type - Part No: PLF-2V-5RA-501. 

| Rated current 5 A. 

Frequency range in which attenuation of 30dB is 
guaranteed: 

Between leads: 2 to 30mHz. 

To ground: 2 to 30mHz. 

| Size: 35(!) x 26(w) x 26(h)mm excluding lugs 
and mounting legs. 


cat us-404 ONLY $14.95 











MAGNAVOX 12W SENSATION 


We have purchased a 

quantity of the fabulous 
Magnavox 12W 12 inch | | 
speakers at a special price. mae = Refer Silicon Chip - September 1993. 


This simple kit will indicate whether a 
This speaker IS stocked by transistor is working or not and will tell you 





us and normally sells for | e Fe whether it is a NPN or PNP type. The kit 
$59.95. We have been able s j includes PC board, case, front panel label 
to slash the price to 


and all specified components. 








$29.95 a saving of $30. Cat. KC-5136 $14.95 
Speaker Details : a ek, sae oe ae 
¢ Paper cone, foam roll surround, high temp 25mm voice coil, 350g 

Barium magnet. Power handling 80W RMS. Frequency range fo - 


6000H2, sensitivity 89.2dB/W/mt. Resonant frequency 25.7Hz. QMS Refer Silicon Chip - Sept 1993. 


3.24, QES 1.12, QTS 0.83, VAS 362.1L. Two box sizes - both sealed. HAS oe Ae Rl 
VOL (Litres) 50 100 Cat. CW-2122 supply to +/-12VDC rails (24V total) 


_ Capable of supplying up to 100mA. 

_ And, you can easily change it to 
provide other output voltages. The 
kit includes PC board, toroidal 
cores & all specified components. 


Tuning Freq 73.8Hz 55.2HZ 
Response Peak 6.01dB 4.13dB SePTaaeioe caice 
-30B Frequency 49.9Hz 38.6Hz 
Qtc 1.93 152. ONLY $29.95. 
BRIEF SPECIFICATIONS 


LESS THAN HALF PRICE | 
: iaeieneeieaiiitaiaemieaiaial nema Input supply: +5 to 10VDC Max output: —_+/-15VDC 


—— — Uparaee Max output current: 100Ma @ +/-12V Efficiency: 90% approx 
Quiescent current: 50mA (5VDC supply) 


Cat. KC-5137 $24.95 








A quality UHF/VHF antenna for under $40? That’s right, due to Jaycar’ 
buying power we can now offer this 

ideal suburban antenna which is suitable for 
good to medium reception areas. receives UHF 
channels 28 to 36 (Band 4) and VHF channels 0-11. Sturdy 
construction designed for the do-it-yourself user. 


Boom length 1.2m Cat. LT-3140 $39.95 











We,ve made a surplus purchase of some 
Japanese made Toyocom 12mHz single 
output Crystal Oscillators. They will fit into 

a 14 pin DIP layout and have TTL output. 


Cat.RO-5259 SPECIAL $2.00 EACH 


















































Speed 150ns Cat. 22-8424 Quality DIN rail mount 

. with screw terminals. We 
with $2 each had these in the 1992 
Strain Catalogue and ran into supply 
release! | eh, Bie, USED 4116 problems, but now we've found them again. 
Du-Pont | ii : Size: 72(I) x 29(w) x 30(h)mm. Suits our 
aia -A ENA cone y;| RAM Speed 70ns Cat. ZZ-8419 SY-4065 12 volt Power Relay. 
quality connector. at. PP- 

SPECIAL 10 for $5 Cat. SY-4064 $7.95 





STOOFACH BING USW EM CIa a tine te 
GOODS OF THE SAME QUALITY 






































These 
= DPDT - size 20 x 10 x 9(H)mm. Similar to our 12V | aie 
a. ea ata — _— ] LM350K. Adjustable voltage from 41.2 PCB 
t | to 32 volts. Current is 3 Amp. Package mount 
6 é e PnP ee deh Gk Veote. is TO3. Cat. ZV-1635 ne 
Cat. SY-4075 : ) g a eT ae . Normally $9.95 by Amibhénal They are 

ONLY $1.00 ea or | | CLEP SEPT ONLY $6.95 Save $3.00 ‘itt anciedand they nave 
25pcs on a rail for $15 coe tae a A metal facia. Cat. PS-0360 








These solid state relays are surface 

' mount with spade lug connections. 
Made by Gordos Arkansas. They are 
Pre-Conditioned. 

Well Jaycar now stock a universal replacement antenna for Control voltage: 24VDC 

under $20. Replacement whip and base Supplied. Load voltage: 240VAC Ee 

Frequency 800 - 926MHz © VSWR less than 1.6:1 « Gain TWO TYPES AVAILABLE - LIMITED QUANTITIES 


3dB * Impedance 50 ©2 nominal * Power 50 watts 
continuous * Radiation pattern omni-directional. ‘Samp — Cat.SY-4080 $24.95 


Cat. 0¢-4050 ONLY $19.95 30amp Cat.SY-4082 $29.95 












’240V input 


12V AC output at 
200mA. Quality ARLEC 


brand. SAA Approved. We sell a | 

















300mA version for $16.95. 
Cat. MP-3022 


THESE ARE 
ONLY $9.95 














Suits our mini laminator and similar units. 
BUSINESS CARD SIZE 
95 x 57mm - Pack of 100 pieces 


cat. xL-2504 Was $19.95 Cat. xL-2505 
Now $12.95 Save $7 


LAMINATOR TO SUIT 


cat. XL-2500 $99.95° : 


PHOTO SIZE 
156 x 112mm - Pack of 24 pieces 


Was $12.95 





















SOS ORR oe a 


Our two major capacitor suppliers have discontinued the RT (axial) range of electro 
we have made some unbelievable packs of these. So, grab yourself a pack for when you will 
need that RT. The capacitors used in these packs are mostly from our standard stock, so 
we've listed what you will approximately receive. We've added up the prices and found that 
they total $101.00 if bought at normal prices. The pack contains 100 electros at $19.95 
represents an absolute bargain. Grab a pack while we've got them.This is approximately 
what’s in the bag, we reserve the right to make changes if shortages occur. 

1uF/63V x 3, 2.2/63 x 3, 4.7/63 x 4, 10/63 x 4, 25/25 x 3, 25/63 x 5, 47/16 x 11, 47/25 x 7, 


47/63 x 1, 100/25 x 3, 100/63 x 3, 100/450 x 1, 220/25 x 6, 470/16 x 7, 470/25 x 4, 470/50 x — 


13, 1000/12 x 1, 1000/25 x 2, 1000/35 x 1, 1000/63 x 1, 2500/16 x 2, 2500/25 x 3, 2500/35 














lytics. So, | 


This pack contains a minimum of 100 pieces 

_ of semiconductors. Packs generally include 
transistors, diodes, LEDs, Zener diodes and 
_IC’s. ICs may include chips, RAM, TTL, CMOS 
- ete. Availability depends upon what surplus 

_ purchase deals have recently happened, or 

_ even our discontinued semi conductors all end 
| up in these packs. We cannot guarantee that 
all items above will be included, but we can guarantee at least 100 brand new prime 











| NEW 3 iNids spec semis and that $10 represents an 
| : absolute bargain. onl 
JUST MADE (ei $10.00 


These are black 240V 2 pin power leads as used in many 
appliances. We've made a bulk purchase, and can offer these at 
about half normal price. Length 2 metres. SAA approved. Double insulated. These 
normally sell for $7.95. Now only $3.95 ea. Grab one or two as a spare NOW!!! 


Cat. PS-4116 Cat. PS-4117 Cat. PS-4118 
National oval socket Sanyo Rect. socket Universal rectangular 





© Ctr «=F 











coax plug - length 1.25 metres. 


| 

x | 
| | 

| 






































Normally $4.85 Special Price $2.95 


Ideal for the hobbyist and handyman. Our lowest price 240 volt quality iron has a stainless 





cat, RE-6290 Was $19.95 - Save $4.95 _ 
RCA plug to TV 
Cat. AV-6590 

Cat. LA-5320 $149 

Cat, LA-5324 $229 

Cat, LA-5016 $49.95 























ALARM INSTALLERS 


Contact us for wholesale prices on 
Burglar Alarm gear and accessories, 


Sydney: 743-5222 


Simple ribbon type 
antenna (dipole) gives 
good performance in 





steel barrel. 25 watt. oat t5-1450 $16.95 











Brisbane: 393-0777 
Melbourne: 384-1811 
Adelaide: 231-7355 





strong signal areas. 


TURN YOUR 
SURPLUS STOCK 
INTO CASH!!! 
Jaycar will purchase 





300 ohm termination. 
Cat. LT-3002 


Normally 






$2.95 


"Sept Price $1.50 











This sensor consists of a transmitter and a receiver. They are designed to 
be used outdoors or indoors and can be used up to 15 metres apart. They 
are ideal for putting across entrances to properties, farms, sheds, 
factories, warehouses etc where owners need to be advised when 
someone arrives. If used outdoors the units need to be mounted on a pole 
and have some sort of roof made to protect them from the weather. 





| Three circuit 
| from Jaycar. 


trip within fo 














10 amp @ 250VAC and are SAA 

| approved. They will hold 100% of rated 
current indefinately at 25°C. They will trip 
within one hour at 125% of load and will 


your surplus stocks of 
eolany exe ar alee lale 
equipment. 
Call Bruce Routley 
or Mark Harris 
NOW on 
(02) 743-5222 





breakers are now available 
They are available in 3,5 and | 











ur seconds at 150% of load. 

















Alarm distance: 15 metres Response time: 50-100mSec nie teen Mounting 
Infrared beam: Mod freq500Hz Alarm output: 30VAC, DC 0.5A ry 
Horizontal Aim: +/-90°, i 7 pea Sehr cer WwW fo : _ 
Vertical Aim: -+/-7° | oan ose S6. 50 h 
DC Input voltage: 12-24VDC | te SL I Nadie $ _———— chest — a" 
AC Input voltage: 10-20VAC | 
Power consump: 40mA | Another surplus stock purchase. These connectors will accept twO [iiEiisas Cr 
Ambient Temp: -20° to +50° C | wires which are to be joined. To use, simply push the two wires into Special Price 
146(H) x 63(W) x 59(D)mm the connector and crimp with a pair of pliers. The inside is sae O : $5 00 
filled with silicon, so the connection becomes virtually i Ww ny : 
| waterproof. The connector will accept cable with an 0.D. N . Box of 1 00 








Cat. LA-5040 $139.50 


of up to 2m 








m. Size: 12 x 10 x 9mm. Cat.. HP-1210 











Listen to the world. Features 
AM/FM and shortwave band 
(3.1 to 17.6MHz). All 
packed into the smallest 
multiband radio we’ve seen. 
Measures only 125(W) x 
70(H) x 28(D)mm. 

Features include: LED band 
indicators, feather touch 
Selector, micro size, 
telescopic FM-SW antenna, carry Cat. AR-2200 


strap, earphone jack. Operateson ONLY $ 39.95 


2 AA batteries. Bargain price. 


y Save a fortune over normal catalogue 

UF 1U+d e prices which are $18.95 each volume. 

STOR COMPARISON 7 Everybody with anything to do with 

| electronics should have these two 

- volumes & at this special price grab a set 

| now. There are 2 volumes which we 

| believe are infinitely better than others. 

Many substitutes listed are in the BC XXX 

range which are commonly available. Each 
a page is divided into three sections:- The 

description part with the columns - type, materia), polarity & description of 

application. The data part with the most important ratings, divided into clear columns 

& a drawing of the corresponding case with connection sequences. The alternative - 

type part, listing, as is possible, the most 

Suitable alternative types. 

—_ — — VOLUME 1 (A - Z) VOLUME 2 (0 - y) 

Contains more than | Contains more 





























mw Clean your jewellery, glasses, dentures, _ 11000 different tran- than 15000 
| watches, relays, switches, connectors, PCB's, | SiStorsand FETs. devices including 
| pens, cameras, filters etc. It uses a transducer 2/0 pages. 2N, 2A, B,C, D, 
to produce millions of activated microscopic Ev a | aga 
' cleansing bubbles which blow dirt, grease and cele Pees 
g 9 Price $18.95 | Price $18.95 





grime off surfaces and deep into cracks and 
holes. New model has 4 timers - 4, | 
8, 12 & 16 minutes. 240VAC 
Operation. 

Capacity 570ml. Cat. YH-5400 


LY $159. SAVE $40 





Wholesale Dept Ph(02)743-5222 



















Another surplus scoop purchase. 

These are made in Japan. If your business/office needs 
to fold normal A4 sheets to mail out, this machine will 
reduce expensive labour costs. It will fold up to 3 
sheets at a time and folds them twice so they fit into an 
DL size (110 x 220mm) envelope. It will also open mail. | 
Simply insert the envelope in the slot and it will grasp it 
and run it through and open it. It will open mail in about 
1/2 the usual time taken. 240V operated. 

We have seen a similar unit in a stationery catalogue - i 
without the letter opener for $695. We feel that a ~~ 
realistic price for this machine is $399. However, these 
are only $99. Save about $600??? 


Pre-programmed remote now available 
Remote controls do wear out. Depending 
on your model, you will pay up to $169 
for a replacement. This new remote 
control is pre-programmed with the 
codes of TVs and videos from 12 
different manufacturers. It does not 
require a remote control to learn from. 
It's ideal for replacing lost or damaged 
remote controls at a far lower price than 
buying the original one. To operate - 
simply enter in appropriate code for your 
make of TV or video - this requires 
pushing 3 buttons. 

The brands covered by this are:- JVC, 
Sanyo, Sharp, General, Sony (R label), 
Toshiba, NEC, Pioneer, Hitachi, Funai, 
Panasonic (National) and Mitsubishi. 

We cannot guarantee that every TV and 
video made by these companies will 
work, but many will. If you find it won't 
work, simply return it in new condition 
within 7 days (14 days mailorder) for a 
refund. (Requires 2 AA batteries not 
Supplied) 























With monitoring indicator 
This intercom provides noise free conversation. Either 
Station can signal the other even when the system is 
off. It can be used as a room/baby monitor, and it 

Re sounds excellent. 
Features: ¢ solid state circuit 
* adjustable volume ° call facility even 
when unit is off * hands-free communication on sub- 
Station * operates on 9V battery or 240V plugpack 
Cat. AR-1700 (Cat. MP-3007 $15.95). Supplied with 20 metres of 


ONLY $39.95 : - connecting cable and staples. A quality intercom. 
—— nen aaaie - | cat. av-4310 A Bargain At 29.95 





























Primary and secondary displays 





°3.75 digits «4000 count There are more than 3000 types of 1S diodes registered under EIAJ. Add to this other types and you have 
eBar graph *Min/max hold around 9000 diodes. This book lists most of these. They are listed under types, So some of the chapters 
*Relative modes *Stop watch include: Rectifier, avalanche rectifier, Schottky Barrier rectifier, rectifier 
*Frequency Capacitance diode module, signal silicon, silicon point contact, Schottky barrier, array, THE JAPANESE DIODE DATA MANUAL 
‘Transistor test *Diode test eAuto hold | PIN, step recovery, variable capacitance, zener, temperature AA BE FM 
*Auto range *See catalogue for specs. compensation, constant current, bi-directional trigger, Gunn, Impact, 
Cat. QM-1525 | tunnel, silicon varistor, signal germanium and rectifier germanium. 

| There is also 807 dimension diagrams and lists of manufacturers. A very 
Was $ 1 99.50 | comprehensive book. . 


NOW $169.50 | 462 pages - softcover - 210 x 150mm 
SAVE $30.00 cat au-4s7a4 NOW ONLY 19.95 















flat type. Cat. PL-0869 


ONLY $9.95 


Consists of a 25D plug one end to a 25D socket and 
plug on the other end. Plugs are IDC - cable is IDC 











D25 Male to Centronics. 


Genuine IBM, 9 pins wired, 2 metres long. 
Cat. PL-0879 


ONLY $5 ZA 


D25 Male to D25 Male. 


Genuine IBM, 9 pins wired. 2 metres long 
Cat. PL-0875 


ONLY $5 








KEYTRONIC KEYBOARD 


S 














YOU WON'T BUY CHEAPER! 
Lifetime Guarantee, white box. 


5.25"DSHD Cat. XC-4732/Pkt10 $8.50 
3.95"DSDD Cat. XC-4736/PKt10 $8.50 
35"DSHD Cat. XC-4738/Pkt10 $12.95 | 


IBM FORMATTED 


5.25"DSHD Cat. XC-4733/PKt10 $9.95 | 
4739/PKt10 $14.95 __ 











- Box 10 


5.25"DSDD Cat. XC-4755 «= $12.95 
5 25"DSDD Cat. XC-4730/Pkt10 $4.50 | 5.25°DSHD — Cat. XC-479/ $21.95 





3.25"DSDD Cat. XC-4750 $19.95 
325"DSHD Cat. XC-4752 $32.95 
IBM FORMATTED - Box 10 

525"DSDD Cat. XC-4756 49$14.95 
525"DSHD Cat. XC-4758 $24.95 
3.25" DSDD Cat. XC-4751 $21.95 
3.25"DSHD Cat. XC-4753 $34.95 





3.25" DSHD Cat. XC- 


This is a full feature programmable EPROM controlled alarm. It has six sectors plus 6 x 24 hour sectors. 
It is pre-programmed to operate when you purchase it but if you wish you can re-program it yourself. 














a very safe place and a remote keypad mounted inside the fro 
These were a scoop purchase by Jaycar and we can sell them 


There are about 50 separate facilities that can 
be programmed.it is simple to programme 


' and is supplied with a 114 page manual which 
‘ explains all modes or programming, operation, 
| installation and service.The alarm has a digital 


7 segment display on board to show sector 


can be mounted in a cupboard, inside the 
front door, or mounted in a suitable box 





selling in a box for $399.00. Last year this module was sold in a box for $199.00, or by itself for $129.00. 
have reduced the price even further. This price makes this alarm an absolute bargain. 


SPECIFICATIONS: 


conditions and system information. It also has 
a 12 digit keypad on board. The control board | 


Size 










U RPL U S 


Keytronic keyboards are known throughout the 
computer industry as top quality! Many 
commercial computer installations use Keytronics 
keyboards because of their durability and superior 
keyswitches. This keyboard weighs about 3 times 
as much as a normal IBM type keyboard. We dont 
know what this keyboard is compatible with! It has 
98 keys and is ideal for the experimenter/computer 
hobbyist. It is not supplied with a lead. 







510(W) x 220(D)mm. 


Cat. XC-5092 ONLY $14.95 


| Two new strobes. Both use xenon tubes, are weatherproof, rust proof 
_and designed for long life. 


| LARGE SIZE SMALL SIZE 
| Output: 10w Output: 1w 
| Voltage: 6-12VDC Voltage: 12VDC 
Current Drain: 220mA Current Drain: 180mA 
Flash rate: 75/minute Flash rate: 90/minute 
Lens colour: Blue Lens colour: Blue 
| Size: 100(dia)x88(H)mm Size: 77(dia)x50(H)mm 


Cat. LA-5300 $32.95 





and installed on a wall. It can also be mounted in the roof or in 
nt door or back door to turn the system on and off. 
out for about 1/3 of the normal price. These were originally 


This year we 


*Operating voltage: 16-18VAC *Quiescent current: 125mA eOutput voltage: 13.6VDC *Power output max current: 1ADC 


¢Standby battery: up to 6.5Ah eNo. of sectors: 6 x burglary End of line resistor: 1KQ eSector loop current: 1mA *Sector 
de-bounce time: 300m sec *Key switch input: Latching or pulse input 
330x255x82mm eSiren time: 1-10mins sExit time: 0-99secs *Power supply to suit:: 16VAC 


eBackup battery to suit: 1.2Ah (Cat SB-2480 $26.50) or 6.5Ah (Cat. SB-2466 $43.50). 


Cat. LA-5182 NORMALLY $79.50 NOW ONLY $49.50 SAVE $30 | (adjustable by gain control) * FM Band With link -25dB 





This board will 
give the Scope | 
6 sector Alarm 
an extra four 
sectors plus 4 x 
24 hour sectors 

Be 















Simply plugin L= 
with lead/plug supplied. 





cat LA-5184 WAS $19.95 
NOW $12.95 SAVE $7 





Intelligent remote 
keypad to program 
and arm/disarm the 
system. ¢7 segment 
readout You can use 
up to 3 per panel. 
Cat. LA-5183 


$49.95 








Entry time: 0-99 secs Size of control box: 
(Cat. MP-3021 $22.50) 


' 
| 
| 














cat. LA-5302 $19.95 






At last a foolproof masthead amplifier which will amplify 
UHF/VHF/FM signals up to 32dB. Special features include 
| separate UHF and VHF gain controls and inputs, inbuilt 

| UHF/VHE mixer, selectable FM amplification or 
attenuation and a unique feature - the innovative ‘glow 
system’. This brilliant system works like this: when the 

| power supply is connected a neon lamp lights up. Ifa 
short circuit is present on the input side or if the power 
| fails the lamp goes out, to advise you instantly. Ideal for 
fringe/poor reception areas. 5 year warranty. 
SPECIFICATIONS 

° Gain VHE low band 40MHz-80MHz -0 to 32dB+2dB 





attenuation. Without link -0 to 32dB+2dB (adjustable by 














RE/SPONSE 


At last, you can now have subwoofer bass sound at an economical cost. Ideal for use with any smaller 
Speaker system to dramatically increase the bass response. 

Ideal for use with: * small bookshelf type Hi Fi Speakers © rear speakers for AV surround sound ¢ car Hi 
Fi systems. 

The Re/Sponse subwoofer connects in line with your normal Speakers, so you don’t have to buy 
expensive subwoofer amplifiers, cabinets, crossovers, etc. 

It is housed in a very smart black cabinet measuring 437(W) x 180(H) x 300(D)mm. There are two high 
quality drivers in each cabinet - one for each channel. The Speaker impedance is 4 ohms, which is 
ideally suited to both car Hi Fi and Home systems. The subwoofer is connected in-line to the normal 
speakers via push terminals on the back of the box - in/out for each channel. Simply place the 
subwoofer on the floor at home, it can even be hidden behind a chair. Ideal for increasing the bass 
response in rear channels for surround sound systems. 





Specifications 

Drivers 9 1/4" high compliance 

Max Power 100 watts 

RMS Power 50 watts 

impedance 4 ohms G ve U 9 

Frequency Response 36 - 200Hz EAT VAL a T 7 50 
Crossover Network —6dB/octave roll off 

Dimensions 437(W) x 180(H) x 300(D)mm ' e re 
Sensitivity 88dB 42qB @ 50cm 5.25 SUBWOOF R LOUDSPEAKER SYSTEM ideal for Home and Car cai oh 
Cat. CS-2500 








Ref: Silicon Chip 8/93 

Forget those messy edits on 
your VCR! This kit accepts a 
composite PAL video signal 












Another surplus stock 
purchase - # VB24MB 


We have procured a quantity of 
Intel brand 27256 100ns 








Speed. These are very scarce at ; Voltage 24V 
the moment. fine a Contact DPST-NO 
and back up again. You can Coil Res 82002 
also wipe the screen to Must Operate 16.8V 
Rating SA @240VDC 
black from left to right and or 240VAC 
back again. Give your home iclcieus 
movies a tower of class! The kit includes case, labels, PCB and all electronic Max Current 7 Amp 
components. Plugpack is not included - use MP-3006. 
cat. kc-5135 ONLY $29.95 oe 
1-9  $7.95inctax-20% = _ aa ~~ ONLY $2.00 
10-49 $6.95 inc tax - 20% e @ 
From our Wholesale Dept. 
top view 


phone 002-743-5222 

90-99 $5.20 plus tax - 20% 
100-499 $4.50 plus tax - 20% 
900+ $4.00 plus tax - 20% 


Cat. ZZ-8470 


Another surplus stock purchase!!! The importer has told us that these used to 
wholesale at around $26. 

This device is made by Liteon and 
its part number is 5502AIP-12S. It 
is designed for a viewing distance 
of up to 2 
metres and 
for using in 
instruments, 
test 
equipment, communications, 
business machines, computers, 
microprocessors etc. 

Features: ¢1/2' (12.7mm) red 
height character eflexible to select both 


GRID 2.54mm Shown actual size 





sd 











RY\V) See) ee 
TWEETER AD11610/T8 


-$ee Catalogue for full specifications. 


At last, an economical way to buy plastic speaker box 
corners. They are heavy duty plastic moulded 
featuring male / female inserts. They are the same as 
our Cat # HM-3828 
which sell singly for 
$2.95 each. We now 
have 8 pieces in a bag 
for only $17.95 saving 
you $5.65. 





cat, cT-2012 WAS $29.95 
NOW ONLY $24.95. 














12/24 hours and full feature econtinuous uniform segments ewide angle, long 
distance viewing slow power requirements high reliability and long life 
Specifications: eaverage forward current - 25mA epeak forward current - 


Cat. HM-3829 
PACK OF 8 
NOW 317.95 


200mA *com forward current - 30mA ereverse voltage - 5v eluminous intensity 
- typ 350uCd @ 10mA eforward voltage - 2.1v @ 20mA ereverse current - 2.1v 
@ 20mA esize PCB 64(W) x 25(H)mm, display 52(L) x 17(H) x 5.5(D)mm 
edata sheet available on request 


Cat. 20-1880 ONLY $2.95 each — 

















| Also suits TNC, N, F and Twinax crimp plugs. This solidly built 9" 
| tool HEX crimps three different sizes - 6.48mm, 5.4mm and 
1.72mm. Use with RG58, RG59 and RG62 coaxial cable. 


Cat. TH-1880 $39.95 


Save wear and tear and extend the life of 
your VCR. The Kinyo Rewinder has an 
automatic start and stop eject and is 240 
volt AC operated. Colour “a 
‘ is black witha persp ir 
tinted top. | 7 a 
Size: 280(L) x 130(W) _ 


x55(Hymm Cat. aR-1400 ONLY $39.95 


\ 
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INCLUDING VERSION 4.0 AND THE 
DOS SHELL 

This guide puts essential 
information about your PC's 
operating system at your fingertips. 
All DOS, batch, configuration and Edlin commands are 

covered. 

Entries contain: econcise command descriptions, with 
command options and exact syntax. 

epractical examples. enotes on version differences 
: through to version 4.0. Also includes a side by side comparison 

of the DOS Shell commands and their command-line equivalents. 
122 pages - softcover - 222 x 120mm. 


cat. BM-2134 JUST $14.95 





This book includes concise, clear 
information on every function and 
procedure: exact syntax and 
calling sequences, precise 
descriptions and usage notes. 
Most entries include full length 
practical program examples. Also includes information 
on starting up Microsoft Quick Pascal, using its drop 
down menus, online help, customising the built-in 
editor and compiling programs from Quick Pascal and 
DOS. An excellent book for students. 
259 pages - softcover - 122 x 120mm. 


cat.om-2136 JUST $14.95 








This book includes: 

eGeneral information 
eFunctions Pin details 
eVoltages *Block diagrams 
¢Pin configurations *Substitutes on about 160 

| common audio, video, regulator and amplifier IC's 
ee used in TV's and videos. 

be Prefixes include “A, AN, CA, CX, HA, KA, LA, M, 











<i’ \NCLUDES TWO DISKS! 
| aed Whether you have just begun 
ne: gr to use Microsoft Word for 
wh : % Windows or are considering 
NO upgrading to it, this book is for 
wee you. Used as a tutorial or just to test drive the 
iY software, this book represents great value. It 
comes supplied with a working model of the 
software, including most of the features of the 
full priced version. This package will help you in 
learning to use its many powerful features. What better way 
to discover one of todays best word-processing programs? 
414 pages - softcover - 235 x 185mm. 


Cat. BM-2138 - JUST $29.95 - 








os gaye 
rs 
Be yes 





INCLUDES TWO DISKS! 

An ideal opportunity to try 
Microsoft Excel now! Discover 
the ease of use of working in 

a graphical environment. Using 
. this workbook, learn how to create presentation quality 
worksheets, charts and databases. Gain the most out of | 
Excel by learning how to use all of its advanced 





\ your PC using the supplied working model of the 
P software. There is no better introduction to the 












features. All tutorials & examples can be executed on | 










a power of spread sheets and their ease of use. 
328 pages - softcover - 235 x 185mm. 


em-2140 JUST $29.95 






Cat. 





| 


INCLUDES THREE DISKS - BEST SELLING BOOK 

eLearn all about the New features of Windows 3.1 - Take advantage of 

the New applications - Utilise the New True Type fonts. 

Optimise your software, including - Customise your startup - Run 

DOS applications under windows. 

eExploit your hardwares potential - Performance tips for 

computers, disk drives, keyboards, mice, modems, networks, 
printers, video boards and monitors. 

eConfigure your system by - Installing Windows the best way - 

“a Tuning DOS and memory managers for Windows - Mastering WIN.INI 

and SYSTEM.INI. The three 5.25" disks are packed with over 40 shareware 

programs with over 6 megabytes of software including: eFile and program 

management eText editing and searching ° Visual basic programs 

¢ Communications Power utilities Graphics and games. 

990 pages - softcover - 233 x 185mm. 


cat. Bw-3500 JUST $85.00 














MS-DOS, WINDOWS AND HARD 
DISK MANAGEMENT COMPANION 
THIRD EDITION: 

This book shows you how to: *Organise your hard disk in a snap. 
eHow to compress files in a flash. *Starts from the very beginning 
for those who don't know MS-DOS from MSG. Covers all 
versions of XTree including XTree For Windows. 

eFeatures a concise guide to MS-DOS and Windows. *Use 
batch files to make life easier. View and print files. eBack up 


= If you're looking for a single source to learn the 

absolute essentials of DOS and Windows and understand 
hard disk management in a nutshell, this is the book for you. 
394 pages - softcover - 187 x 235mm. 


cat. BW-3502 JUST $39.95 


















INCLUDES DISKS AND THREE "D" GLASSES. 
M™ EXPERIENCE VIRTUAL REALITY NOW!!! 
, With this book you can: *Design 3 dimensional anaglyphic images 
A then make them spin in Wire-3D. *Walk, fly or drive through a virtual 
city while indefinitely changing the cameras point of view with 
SuperScape. See the future of Virtual Reality role-playing games 
with Lemme Out Of Here! *Learn how 3-D simulators work with 
Mig-29 and Continuum. *Demonstrate stereoscopic imagery 
w= without 3D glasses using Julesz images with the unique 
Stare EO. eLearn how to build your own 3-D shuttering glasses and 
o push your perception tothe limit with 3DGV. Amazing software - 3D glasses - 
fascinating writing about a fantastic topic. 
Warning: Once you enter the Virtual Reality Playhouse everyday 
reality will never be the same!!! 
143 pages - softcover - 177 x 230mm. 
Cat. BW-3504 JUST $47.95 


























SECOND EDITION. 
This indespensible book covers both 386 and 486 
computers, with photos and line drawings to help you 
identify parts. The authors help you make upgrade 
decisions, memory and sound board additions, 
adjustments for Windows 3.1 requirements and 
decipher between hard drive types. This book will 
_. give you the skills to diagnose and fix your PC 
. clone and to make intelligent upgrade decisions about 
oe your computer. If you only want to undertake minor repair 
and upgrades yourself, you will have pretty good 
idea of what's wrong with your machine when it has 
problems and how to communicate with your computer 
repair shop. 413 pages - softcover - 280 x 210mm. 


cat. Bw-3506 JUST $44.95 


JAYCAR WHOLESALE ~ 
OEM's, MANUFACTURERS, RESELLERS, SERVICE 
AGENTS, INSTALLERS ETC, ETC., 

CONTACT OUR WHOLESALE DEPT. FOR BULK PRICES 









PHONE (02) 743 5222 OR 
iy 


FAX 743 2066 | 














Just the thing to boil water, or 
heat baby's milk while on the move. The kettle 
plugs into your cigarette lighter for power (draws 
12.5A when it boils). Capacity is half a litre, made 
from ABS drop proof plastic and automatically 
shuts off if it boils dry. It takes a while to boil - ie 
20 minutes or so, So we suggest you plug it in and 
allow time for it to boil whilst driving.A handy 
product for those who regularly travel. 


Cat. XK-0300 $24.95 


BARGAIN PRICED ATD ANSWERING MACHINE 


The ATD 1800 is a very popular answering 
machine. All the big stores and discounters 
Sell it for $99. Because so many are sold, ATD 
get a quantity back from retailers which have 
been declared faulty. These are checked by 
ATD, and many are found to be OK. The faulty 
ones are fixed. They can’t be sold as new 

_ | because they may have a scratch on them, or 
marks where the power lead has been 
wrapped around the unit. 

All units are supplied with instruction 
manuals, phone lead and power plugpack. They have a3 MONTH REPLACEMENT 
WARRANTY. Save 40% on the new price. 


Cat. T-7028 WAS $59.95 - NOW EVEN LESS 
ONLY $49.95 - SAVE $40 OFF NEW PRICE | 


ANSWERING MACHINE 


This James Hardie Answering Machine has all the features including 
remote function for under $100. 























Features: 

Single micro cassette system 
eCall screening 

eMessage light 

*One touch message playback 
Voice activated recording 
eMusic during fast forward 


Remote Features: 

Personal access code required 
eRemote turn on 

Save or cancel messages 
*Repeat playback 

*Remote announcement change 


Note: For full 
remote operation 
you need to use a 
. tone phone ora 








*Power fail protection “Full tape playback DTMF decoder. 


*Personal memo record 
*Tone remote (not included) 
eOne year warranty 


Answering Machine - Cat. YT-7033 
PRICE $99.00 


Remote Control - Cat. YT-6155 


PRICE $9.95 


JAYCAR DEALERS IN MANY COUNTRY 
AREAS - CALL US NOW!!! 








Ref E.A. Sept 93. | 

This programmer is controlled via the parallel port on an IBM compatible PC. 
As well as programming EPROMs, it also has a readback feature. The hardware 
can handle EPROMs from 2716 (2k x 8) to 27256 (32k x 8). With modifications 
larger devices can be handled. It will also programme 2816 and 2864. 

The kit includes 2 x PCBs, box, scotched panel, 2 x ZIF sockets and all specified 
components. KIT AVAILABLE EARLY OCTOBER. 


Cat. KA-1752 ONLY $99.50 





Jaycar - No 1 
For Kits. 


Ss : 
“POR P;o, 


Call Us Now 








| Ref E.A. Sept 93. 

| Many of Australia's FM broadcasters are now 

| radiating either one or two "piggyback" ACS 

| (Ancillary Communication Service) subcarrier 
signals in addition to their main programme. All 
| you need to listen to these "hidden signals’ is a 
| FM receiver fitted with an ACS decoder. The 

_ ACS decoder can receive either of the standard subcarriers at the flick of a 
_ Switch. Kit includes PCB and all components. 


"Cat. Ka-1753 ONLY $18.95 












This 3 times magnifier simply sits on 
whatever you are magnifying. It's perfect 
for checking PC boards, looking at stamps 
or coins, jewellry etc etc. Every hobbyist 
should have one. 

Size: 28(h) x 22(dia view 
area) x 40 (dia base)mm. 


Cat. QM-3515 $4.95 





 S00mAh rechargable 500mAh with solder 












700mAh rechargable 
| Cat. SB-2452 tags - Cat.: SB2453 Cat. SB2450 
A for § $2.95 each $3.50 each or 
4 mane See 4 for $12.50 















$10 - $24.99 
6 Leeds Street Rhodes 2138 $25 - $49.99 
Telephone (02) 743 5222 $50) - $99.99 
FAX (02) 743 2066 OVER $100 








ere P.O. Box 185 Concord 2137 ~—~ FREE CALL - ORDERS ONLY 
3659 | ROAD FREIGHT ANYWHERE IN (008) 022 88s 
$8.00 | AUSTRALIA (up to 20kg) $14.00 oTriNE (02) 743 6144 





194 Wright St (Cnr. Selby St) (08) 231 7355 
Mon-Fri 9 - 5.30 Fri 8.30 - Sat 9 - 12pm 

144 Logan Rd (07) 393 0777 

Mon-Fri 9 - 5.30 Thurs 8.30 - Sat 9 - 4pm 

266 Sydney Rd (03) 384 1811 

Mon-Fri 9 - 5.30 Fri 8.30 - Sat 9 - 4pm 

Shop 2, 45 A’Beckett St City (03) 663 2030 
Mon-Fri 9 - 5.30 Fri 8.30 - Sat9- 2 Sun 10 - 4pm 
887-889 Springvale Rd Mulgrave (03) 547 1022 





129 York St. (02) 267 1614 
Mon-Fri 8.30 - 5.30 Thurs 8.30pm - Sat 9 - 4pm 





Nr Cnr. Dandenong Rd Mon-Fri 9-5.30 Fri 8.30 - Sat 9 - 2 


363 Hume Hwy Cnr Meredith St (02) 709 2822 

Mon-Fri 9 - 5.30 Thurs 8.30pm - Sat 9- 4 - Sun 10 - 4pm 

188 Pacific Hwy (Cnr. Bellevue Ave) (02) 439 4799 

Mon-Fri 9 - 5.30 Thurs 8.30 - Sat 9- 4pm Sun 10 - 4om 

355 Church St (Cnr. Victoria Rd) (02) 683 3377 

Mon-Fri 9 - 5.30 Thurs 8.30pm Sat 9 - 4pm Sunday 10am - 4pm 
199 High St (047) 21 8337 

Mon-Fri 9-5.30 Thurs 8.30 - Sat 9-4pm Sun 10-4pm 

6 Leeds St (02) 743 5222 

Mon-Fri 9 - 5.30 





Test Equipment Review 





Handyscope: a spectrum 
analyser, scope & 
multimeter all in one 


If you’re looking for a low-cost entry into 
PC-based test equipment, then you should have 
a look at the Handyscope. It contains a 
2-channel oscilloscope, a digital multimeter & 
a spectrum analyser with a frequency response 


from DC to 50kHz. 


By DARREN YATES 


There’s been quite a bit of noise 
made over the last year or so about 
PC-based test equipment and if you 
look through the engineering maga- 
zines, you'll find that the number of 
plug-in cards is on the increase. Some 
of them claim to be able to replace 
dedicated instruments although, as 
you might expect, if you want top 
performance, you'll pay a lot of money. 

But when we recently saw the 


Handyscope in action, we were quite 
surprised by its performance. It doesn’t 
claim to beat specialised test gear but 
it’s extremely flexible at what it can 
do — and that’s quite a bit! 

The Handyscope originates from 
TiePie Engineering in Holland, is dis- 
tributed in Australia by Applied 
Electro Systems from Queensland and 
is available in either single or two- 
channel form. The first thing we no- 
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ticed was that there is no plug-in card 
and this is great — you don’t need to 
open up your computer and look fora 
slot. In fact, it comes in a small box 
measuring 145 x 84 x 37mm, with a 
nice long cable at the rear which con- 
nects to your printer port. 

If you have more than one port, you 
can connect your printer to one and 
the Handyscope to the other. It doesn’t 
matter which goes where because the 
software automatically searches for 
the Handyscope itself. 

One intriguing thing we noticed was 
that there are no power supply cables 
for the Handyscope. Many of you may 
know that the printer port doesn’t have 
any supply rails on the pins, so the 
question is where do they get power 
from? 

The clever trick used is that they 
have set five of the data output lines 
of the printer port high and then pull 
4mA out of each line. Because the 
outputs are TTL, this is quite OK and 
inside the Handyscope box is a step- 
up converter which converts this sup- 
ply into +5V DC. 


Specifications 


The Handyscope uses a 12-bit A/D 
converter which has a conversion time 
of 10us, giving a sampling frequency 
of 100kHz and a maximum possible 


I i 

Left: the 2-channel digital voltmeter 
measures AC & DC voltages with true 
RMS values. Other modes offered are 
peak-to-peak, mean value, min-max, 
power, dBms & frequency. DC voltages 
are read automatically if DC coupling 
is selected by the switch on the front of 
the box. 
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The Handyscope hooks up to your PC & uses the monitor as the readout. It 
contains a 2-channel oscilloscope, a digital multimeter & a spectrum analyser 
with a frequency response from DC to 50kHz. 


input frequency of 50kHz. The 12 bits 
give a maximum resolution of about 
0.025% (ie, 1/4096=LSB). Linearity is 
good to 10 bits over a frequency range 
of DC to 50kHz. 

The input impedance of each chan- 
nel is 1MQ with 20pF capacitance, 
which is the same as for standard 
oscilloscopes. Two switchable 1:1/10:1 
probes are supplied. 


Software 


As with all PC-based equipment, 
there’s software to consider as well. 
And in this case, it’s quite well done. 
The software comes on single 3.5-inch 
and 5.25-inch discs for both drive 
types. There’s no installation proce- 
dure — you can either run the program 
straight from the floppy or copy the 
disc’s contents to a directory on your 
hard disc drive. 

The program isn’t all that big either 
—you’ll need only about 350Kb of disc 
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space to copy everything over. 

The good news is that it runs in 
DOS so you don’t have to slow it 
down by running it in Windows. How- 
ever, if you wish to take some screen 
snapshots, you can run Windows in 
the background and when you have 
the shot on the screen you want, you 
just type [ALT][PRINT SCREEN] and 
the screen will be copied to the Win- 
dows clipboard. As far as I’m con- 
cerned, this gives the best of both 
worlds. In fact, the screen shots shown 
in this article were produced by this 
method. 

To start the Handyscope, you plug 
the cable into the printer port and 
then type HS[enter]. The program then 


_looks and announces that it has found 


the Handyscope on whatever printer 
port you’ve connected it to. You can 
then select all modes and settings us- 
ing your mouse which makes it quite 
attractive to use. 


Initially, it comes up in oscilloscope 
mode and it produces a normal scope 
display with graticule and trace. But 
there are lots of other little tricks. 

If you connect a signal to the input, 
you'll see it appear on the screen but 
the interesting thing is that if you 
wind the signal amplitude up or down, 
the volts/div will follow it by auto- 
scaling to give an optimum display on 
the screen. The timebase ranges from 
0.5ms/div to 2 seconds/div with the 
option to magnify this up to 20 times. 
(If running on an XT, the 0.5 and 1ms/ 
div ranges are not available). 

The accuracy of the timebase is only 
fair at +5% but this is adequate for 
many applications. The Y-axis can also 
be changed to either linear or dB 
modes. 

All the usual scope features are 
available, including trigger settings 
for channel and slope. You can also 
select the hysteresis level for the trig- 
gering as well. If you have the two- 
channel model, you can add or sub- 
tract one waveform from another. You 
can also zoom in on one part of the 
screen waveform and examine it in 
expanded format. 


Spectrum analyser 


The spectrum analyser is a very 
handy tool and is quite speedy on a 
386DX-40 considering the number of 
computations it must do. You can se- 
lect to average over a choice of sam- 
ples from 1 to 200 as well as changing 
the frequency response and volt/div 
settings of the screen. 

Another good point is that the 
Handyscope system even runs on an 
old XT and although the spectrum 
analyser mode works up to 36kHz on 
an AT, it only goes to 12kHz on an XT. 
There are 12 ranges covering the fre- 
quency band of 0.025Hz to 36kHz for 
ATs and above and 10 covering 
0.025Hz to 12kHz for XTs. You can 
multiply these ranges up to a maxi- 
mum of 20 times as well for a more 
detailed view of the display. 

The analyser uses the Fast-Fourier- 
transform (FFT) method and takes 
1024 samples. From these samples, it 
produces 512 spectral components 
which are then displayed on the 
screen. 

It also has the ability to calculate 
total harmonic distortion based on the 
fundamental frequency you select by 
dragging the crosshairs on the screen 
to any spectral line you wish. It pro- 








The spectrum analyser is a very handy tool. You can se 
change the frequency response & volt/ 


choice of samples from 1-200 & you can 
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div settings. There are 12 ranges covering the frequency band of 0.025Hz to 
36kHz for ATs & 10 ranges covering 0.025Hz to 12kHz for XTs. 
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All the usual scope features are available, including trigger settings for channel 
& slope. You can also select the hysteresis level for the triggering & if you have 
the 2-channel model, you can add or subtract one waveform from another. 


vides a reading of the amplitude of 
the fundamental frequency as well as 
that of the first 10 harmonics and then 
the THD in decibels (dB). 


Digital voltmeter 


The digital voltmeter measures AC 
and DC voltages with true RMS val- 
ues. Other modes offered are peak-to- 
peak, mean value, min-max, power, 
dBms and frequency. You can even 


set the thickness of the digit displays 
as well. DC voltages are read auto- 
matically once DC coupling is selected 
by the switch on the front of the box. 

You can also operate it as a compa- 
rator by setting an input reference level 
and if the signal is higher or lower, the 
display indicates HI or LO approp- 
riately. Alternatively, you can use this 
feature to compare one channel against 
another. 


Since the Handyscope works as an 
AC multimeter, you can make more 
accurate measurements by centring 
the frequency. For example, by setting 
the centre frequency to 50Hz, signals 
with frequency components from 
10Hz to 500Hz will be correctly calcu- 
lated. 

The maximum input voltage is 200V 
peak-to-peak and 600Vpp with the 
probe set to 1:10. 


Transient recorder 


The transient recorder can be used 
to measure a system over long peri- 
ods. The time between measurements 
can be set from 0.01 seconds up to 300 
seconds, while the maximum number 
of readings taken is 30,000. Measur- 
ing methods using this recorder can 
be true RMS, mean, minimum, maxi- 
mum or momentary pulses. 

The unit comes with a comprehen- 
sive instruction manual, which in- 
cludes details on the pinouts for the 
printer port as well as data output 
format. This is to allow users to write 
their own software to control the 
Handyscope. Example code is given 
in the manual for TurboPascal but by 
following the layout and form of the 
code, it can be easily translated into 
QuickBASIC. 


Disc operation 


As you would expect, you can save 
any waveforms to disc for storage and 
later retrieval or you can print the 
screen to a printer. You can use either 
the method we mentioned earlier or 
you can print direct to the printer 
using a spare printer port. The print- 
out can be in either dot matrix or laser 
form. 

Each set of data is stored in two 
separate files: the data is stored in 
filename.DAT, while the settings of 
the instrument are stored in file- 
name.GEG. | 

Overall, the Handyscope is a well 
thought out unit. It may not be ideal if 
you're looking for extremely accurate 
results but for schools and TAFE col- 
leges where you need to be able to 
display waveforms quickly and eas- 
ily, this will be an ideal and a rela- 
tively low-cost addition. 

The two-channel model sells for 
¢960 ex tax and the single channel 
version for $550 ex tax. For more de- 
tails, contact Applied Electro Systems 
Pty Ltd, PO Box 319, Woodridge, Qld 
4114. Phone (07) 208 6911. SC 
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a boxful of unknown 
ra transistor circuit 
rking properly? This 
will indicate whether 
1s working or not & tell 
it is an NPN or PNP 


By DARREN YATES 


-circuit 


ransistor tester 


F YOU’VE built a few projects, 
then the odds are that you’ll have 
a fair collection of transistors in 
your junkbox. You will probably have 
a good range of types as well, ranging 
from small signal to high power de- 
vices. | 
After a while, it’s easy to forget 
which ones are good and which are 
suspect. And if you’ve bought one of 
the semiconductor “grab bags” that 
some retailers offer, you’ll undoubt- 
edly have trouble determining which 
are NPN and which are PNP types — 
unless, of course, you have the appro- 
priate data books. 
That’s where this simple Transistor 
Tester comes in handy. It can test both 
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small signal and power transistors and 
will indicate whether the device is an 
NPN or PNP type. Basically, it tells 
you whether a device is “go” or “no- 
go” and can indicate the nature of a 
fault — it cannot determine the lead 
configuration or tell you anything 
about the gain. 

In addition, the project can be used 
to test transistors that are already in 
circuit. So if you have an AM radio, 
an amplifier or some other device 
that’s not working, this project will 
prove invaluable for troubleshooting. 
You don’t even have to bother pulling 
the transistors out of circuit to test 
them. 

The test results are indicated by 


two LEDs mounted side-by-side on 
the front panel. If nothing is connected 
to the test leads, both LEDs flash rap- 
idly. However, if a working device is 
connected, then one of the LEDs will 
go out, depending on whether the de- 
vice is an NPN or a PNP type. 

If the transistor is faulty, the result 
will depend on the nature of the fault. 
Both LEDs will flash if there is a base- 
emitter short, while both LEDs will go 
out if there is a short between collec- 
tor and emitter. A chart on the front 
panel shows what the results mean. 


Circuit diagram 


Let’s now take a look at the circuit 
diagram - see Fig.1. It’s based on tran- 
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IN-CIRCUIT TRANSISTOR TESTER 


Fig.1: transistors Q1 & Q2 form a 5Hz 


multivibrator which alternately switches 


the collector & emitter terminals of the 


TUT high & low. If the device is good, one 
of the LEDs will alternately flash on & off. 


sistors Q1 and Q2 which are wired to 
operate as a standard astable multi- 
vibrator. The frequency of oscillation 
is set to about 5Hz by the associated 
100kQ resistors and 1yF capacitors. 

As a result, a 5Hz square-wave is 
produced at Q1’s collector while a 
second 5Hz waveform of opposite 
phase appears at Q2’s collector. Q1 
drives the emitter of the transistor 
under test (TUT), while Q2 drives the 
base of the TUT via a 1kQ resistor. 
The collector of the TUT is driven via 
diode array D1-D4. 

Note that these are universal in- 
puts; ie, both NPN and PNP devices 
connect to the same EBC test points 
without any need for switching. 

The two LEDs are connected in re- 
verse-parallel between the collectors 
of Q1 and Q2. Because the 5Hz output 
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signals on the collectors of these 
two transistors are complemen- 
tary, their voltage levels will be 
out-of-phase; ie, when one is 
high, the other is low. This 
causes both LEDs to flash alter- 
nately when power is applied, 
provided no TUT is connected. 


NPN test transistor 


Let’s now see what happens 
when we connect a working 
NPN transistor as the TUT. 
There are two conditions to con- 
sider. The first is when Q1’s 
collector is low and Q2’s col- 
lector is high. In this case, the 
NPN TUT is biased on and so 
current flows through D3, D4 
and the collector-emitter junc- 
tion of the TUT. This means 
that there will be about 1.2V 
across D3 and D4, which is too 
low to keep LED 2 on. 

Thus, LED 2 will go out when 
the test transistor is conducting. 
LED 1 will also be off during 
this time, since it will be re- 
verse biased. 

Now let’s consider what happens 
when Q1’s collector goes high and 
Q2’s collector goes low. In this case, 
the TUT will be biased off and so LED 
1 will be on. At the same time, LED 2 
will be reverse biased and so will 
remain off. 

Thus, ifa working NPN transistor is 
used as the TUT, LED 1 will flash on 
and off at a 5Hz rate, while LED 2 will 
be off at all times. 


PNP test transistor 


For a working PNP transistor, the 
opposite occurs. When Q1’s collector 
is low and Q2’s collector is high, the 
TUT will be biased off and LED 2 will 
light. LED 1 will be reverse biased 
during this time and will be off. 

When the collectors subsequently 
change state, the TUT will be biased 


Fig.2: install the 
parts on the PC 
board as shown 
here. The LEDs 
are mounted 
about 15mm 
proud of the 
board & clip into 
two bezels on the 
front panel. 


































PARTS LIST ; 
4 plastic case, 82 x Bax 30mm. ae 
1 PC board, code 04109931, 51 a 
x S7min = . 
1 self-adhesive front panel label, Le 
49 x 79mm SC 
1 SPDT toggle switch st) 
1 9V battery 
1 9V battery ali lead 
2 LED bezels — ae 
1 150mm leng th of black hook- 
-upwire > o 
1 150mm length of yellow hook- 2 
-upwire > 7 
1 150mm length of blue hook-up 
wire 
3 small hook clips 


Semiconductors 
-2BC548 NPN transistors (Qt a2) 
2 5mm green LEDs (LED1 LED2) * 
41N4148, 1N914 diodes a Be 


Capacitors . 
2 1pF 16VW PC electrolytic. : oe : 
Resistors (0.: 25W, 1%) a. 
2100kQ ts ay 
. 1kQ. 


on and current will flow through the 
transistor, this time via diodes D1 and 
D2. LED 2 will now be biased off, 
while LED 1 will remain off due to the 
low voltage across it. This voltage will 
be equal to the voltage across the two 
diodes plus the saturation voltage of 
the transistor (ie, a little over 1.2V). 

Thus, when a good PNP device is 
used as the TUT, LED 1 goes out and 
LED 2 flashes. 


Crook devices 


What if you connect a TUT with a 
collector-emitter short? Regardless of 
whether it’s an NPN or a PNP device, 
neither LED will light because the 
current will alternately flow through 
each of the series diode pair. This 
means that only about 1.2V will be 
developed across the LEDs, which is 
insufficient to turn them on. 

If the base-emitter junction of the 
TUT is shorted, then the transistor 
will be unable to turn on and current 
will flow through the 1kQ base resis- 
tor. Both LEDs will continue to flash 
since the voltage developed across this 
1kQ resistor is sufficient to allow them 
to operate. 
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Make sure that all polarised parts are correctly oriented & note particularly 
that D1 & D2 face in the opposite direction to D3 & D4. The battery clip must be 
modified slightly to allow the battery assembly to fit inside the case — see text. 


Power for the circuit is derived from 
a OV battery. 


Construction 


Since there are only a few devices 
in the In-Circuit Transistor Tester, the 
construction is a breeze. All the com- 
ponents are installed on a single PC 
board measuring 51 x 37mm and 
coded 04109931. 

Fig.2 shows where the parts go on 
the PC board. You can mount the parts 
in any order but make sure that the 
diodes, LEDs, transistors and electro- 
lytic capacitors are the right way 
around. The two LEDs should be 
mounted so that their tops are about 
15mm above the surface of the board, 
so that they later protrude through 
two bezels mounted on the front panel. 

You can easily identify the LED 
leads since the anode lead will be the 
longer of the two. 

The board can now be mounted 
inside a small plastic utility case. First, 
attach the adhesive label to the lid, 
then use it as a template to drill out 
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the holes for the LED bezels and the 
on/off switch. In each case, it’s best to 
drill a small pilot hole first and then 
carefully ream the hole out to the cor- 
rect size. Three small holes are also 
drilled in one end of the case to take 
the flying Base, Emitter and Collector 
leads for the TUT. 

This done, the on/off switch and 
LED bezels can be mounted and the 
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Fig.3: this is the full-size etching 
pattern for the PC board. 
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Fig.4: this full-size artwork can be 
used as a drilling template for the 
front panel. 


wiring to the PC board completed. 
Use different colours for the test leads 
and feed them through the holes in 
the end of the case before making the 
connections to the PC board. The PC 
board is held in position by clipping 
the two LEDs into the bezels. 

The battery clip will have to be 
modified to allow the battery assem- 
bly to fit inside the case. This in- 
volves removing the plastic cover from 
the clip and soldering the leads onto 
the sides of the clip eyelets. 

Finally, the three test leads must be 
fitted with hook-type test clips or alli- 
gator clips. Alligator clips were fitted 
to the prototype but you will find that 
small hook clips are easier to use. 

As soon as you switch on, you 
should find that both LEDs flash at a 
rapid rate. To test the circuit, you’ll 
need two working transistors — one an 
NPN device and the other a PNP. Check 
that only the lefthand LED flashes 
when you connect the NPN device 
and that the righthand LED flashes for 
the PNP device. 

If both LEDs stay on or both go out 
and you are certain that the transis- 
tors are OK, check that the two LEDs 
are correctly oriented. 

Finally, we should mention that the 
In-Circuit Transistor Tester does not 
work well with Darlington transistors. 
This is because they have a higher 
saturation voltage than normal tran- 
sistors and so both LEDs will simply 
go dim for a working device. SC 


LED BRAKE LIGHT INDICATOR 


This “brilliant” brake light indicator employs 60 
high intensity LEDs (550-1000mCzd) to produce 
a display that is highly visible, even in bright 
sunlight. The intensity produced is equal to or 


better than the LED brake indicators which are 
now included in some late model “upmarket” 
vehicles. The LED displays used in most of 
these cars simply make all the LEDs turn ON 
every time the brakes are applied. The circuit 
used in this unit can perform in this manner and, 
for non-automotive applications, it can also be 
customised to produce a number of sweeps (1- 
10) starting at the centre of the display and with 
a variable sweep rate. It not only looks spec- 
tacular but also attracts more attention. 

All the necessary “electronics” is assempled on 
two identical PCBs and the resulting overall 
length of the twin bargraph display is 460mm. 
Note that the LEDs don't require matching! It's 
very simple to install into a car since only two 
connections are required: Earth and the 
brakelight connecting wire. 


SUPER MAGNETS 
These small cylindrical Neodymum Iron Boron mag- 
nets have a diameter of 10mm and are 3mm thick. 
However they are much, much stronger than con- 
ventional magnets. You will not be able to separate 
two of these by pulling them directly away from 
each other! 
$4.50 Ea. 


IR LASER DIODE SPECIAL 
if you have never experimented with laser diodes, 
don't miss out on this SPECIAL. We supply a brand 
new 780nM LASER DIODE (barely visible) with 
small plastic COLLIMATING LENS to suit, a 
HEATSINK for the diode, a PCB and components 
kit for a Suitable CONSTANT CURRENT DRIVER, 
a suitable PIN DIODE that can serve as a detector, 
plus some INSTRUCTIONS. Suitable for medical 
use, perimeter protection, data transmission, IR 
illumination, etc. Experimenters’ delight at a SPE- 
CIAL PRICE OF ONLY: 
$30 


UHF REMOTE CONTROL SPECIAL 

On special for two months only is our latest SINGLE 
CHANNEL UHF REMOTE CONTROL. See SILI- 
CON CHIP Dec 92 issue. YES this is the one that is 
SAW resonator locked and has a prebuilt UHF 
RECEIVER front end module. The SPECIAL price 
for one complete transmitter kit (battery and case 
included), and one receiver PCB and all on-board 
components kit is: 


$40 
Additional transmitter kits $15 Ea. 


PASSIVE NIGHT VIEWER 
This is a completed commercial monocular hand 
held night viewer that employs a very high gain first 
generation image intensifier tube. Luminous gain of 
12,500! The viewer is of USSR military standard, 
and will produce useful images in starlight illumina- 
tion. Has adjustable low light objective lens, adjust- 
able eyepiece, and is supplied with a carry case. 
Limited supplies at an incredible price of: 
$750 


VACUUM PUMP 
We have a few brand new vacuum pumps that are 
powered by a 1/2 HP 240V motor. For more infor- 
mation “ring”. 
$160 


EHT GENERATOR KIT 
Alow cost EHT generator kit for experimenting with 
HT-EHT voltages: DANGER - HIGH VOLTAGE! 
The kit also doubles up as a very inexpensive 
power supply for laser tubes: see EL-CHEAPO 
LASER. Powered from a 12V DC supply, the EHT 
generator delivers a pulsed DC output with peak 
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The case for the prototype unit which would be 
suitable for mounting on the rear parcel shelf, 
was mainly made from two aluminium “L” brack- 
ets that were screwed together to make a “U” 
section. A metal rod and its matching holders, 
which are commonly available from hardware 
shops were used for $6 supporting leg. 
5 


for both the PCBs, all the onboard components 
and instructions: Yes, the 60 LED’s are in- 
cluded! 

We also have available a similar kit that does 
not have the sweeping feature. It produces simi- 
lar results to the commercial units installed in 
cars: all the LEDs light up when power is ap- 


plied. 

$47 
for both the PCBs and all the onboard compo- 
nents. This kit is also supplied with the 60 LEDs 
and it uses different PCBs, that have identical 
dimensions to the ones supplied in the above- 
mentioned kit. 





output voltage of approximately 11KV. By adding a 
capacitor (.001uF/15KV $4), the kit would deliver a 
11KV DC output. By using two of the lower voltage 
taps available on the transformer, it is possible to 
obtain other voltages: 400V and 1300V, by simply 
adding a suitable diode and a capacitor: 200mA- 
3KV diode and 0.01uF-5KV capacitor: $3 extra for 
the pair. Possible uses include EHT experiments, 
replacement supplies in servicing (old radios/CROs), 
plasma balls, etc. The EHT generator kit now in- 
cludes the PCB, and is priced at a low: 
$23 


5mW NEC LASER 
Abrand new “Full Spec” large visible red NEC laser 
head and one 12V Universal Laser Power Supply 
MKIll kit. The head is fitted with a shutter. For the 
more serious applications. 


640 X 400 LCD DISPLAYS 
These 640 X 400 LCD dot displays were made by 
MATSUSHITA and have provision for backlighting: 
fluorescent backlighting strip. 15 pages of informa- 
tion is supplied. Ata small fraction of their real cost: 
9 


MAGNETIC CARD READERS 
New units that include a 20 character alphanumeric 
dot matrix display with alphanumeric capability, a 
keypanel with full alphanumeric entry, lithium back 
up battery and a flat cone speaker. These require a 
7.5V DC supply. A professional product that would 
be great for experimentation. 


LASER POINTER 
When this magazine goes to print, we will have in 
stock a very small 5nW 670nm laser diode based 
pointer. This pointer actually uses a SmW laser 
diode! Do not be misled by advertisements that 
advertise pointers with a power output of mW 
maximum, as these could have a power output of 
as little as 1mW. The SPECIAL introductory price 
for our pointer is an all time low: 
$139 


LASER DIODE HEAD 
This diode head produces a well-collimated beam 
and employs a 5mW 670nm laser diode. It is the 
same head that is used in the laser pointer adver- 
tised above. Current consumption 85mA, 3V bat- 
tery operation, 10.5mm diameter, 22mm long, red 
and black leads provided, beam diameter 6mm at 5 
metres, copper shell material. Unbelievable price: 
$99 


CCD CAMERA & MATCHING MONITOR 
Monochrome CCD camera and a matching 100mm 


CRT monitor. The camerais totally assembled ona 
small PCB and includes an auto iris lens. Overall 
dimensions of camera are 24 x 54 x 120mm. The 
monitor employs a flat-faced CRT and has overall 
dimensions of 30 x 191 x 100mm. Australian stand- 
ard frequencies (CCIR) are used in both the moni- 
tor and the camera. Incredible introductory prices: 
CAMERA $199 - MONITOR $210 


IR FILTERS 
A high quality military grade deep infrared filter. 
Used to filter the IR spectrum from medium-high 
powered spotlights. Its glass construction makes it 
capable of withstanding high temperatures. Approx. 
130mm diameter and 6mm thick. For use with IR 
viewers and IR responsive CCD cameras. On spe- 


cial: 
$45 


LED DISPLAYS 
National Semiconductor 7-segment common cath- 
ode 12-digit multiplexed LED displays with 12 deci- 
mal points. Overall size is 60 x 18mm and pinout 
diagram is provided. 
2.50 Ea. or 5 for $10 


BATTERIES 
Brand new industrial grade PANASONIC 12V-6.5Ah 
sealed gel batteries at a reduced price. Yes, 6.5Ah 
batteries for use in alarms, solar lighting systems, 
etc. Dimensions: 100 x 954 x 65mm. Weight of one 
battery is 2.2kG. The SPECIAL price? 
$35 


CRYSTAL OSCILLATOR MODULES 
These small TTL Quartz Crystal Oscillators are 
hermetically sealed. Similar to units used in com- 
puters. Operate from 5V and draw approximately 
30mA. TTL logic level clock output. Available in 
4MHz, 4.032MHz, 5.0688MHz, 20MHz, 
90.2752MHz, 24.74MHz, 40MHz and 50MHz. 

$7 Ea. or 5 for $25 


MAINS FILTER BARGAIN 
A complete mains filter employing two inductors 
and three capacitors fitted in a shielded metal IEC 
socket. We include a 40-joule varistor with each 
filter. 
$5 

Note that we also have some IEC extension leads 
that are two metres long at $4 Ea. 


PIR DETECTORS 
What are the expensive parts in a passive move- 
ment detector as per EA May 1989? A high-quality 
dual-element PIR sensor, plus a Fresnel lens, plus 
a white filter. We include these and a copy of the 
PIR movement detector circuit diagram for: 


MASTHEAD AMPLIFIER KIT 
Based on an IC with 20dB of gain, a bandwidth of 
9GHz and a noise figure of 2.8dB, this amplifier kit 
out performs most other similar ICs and is priced at 
a fraction of their cost. The complete kit of parts for 
the masthead amplifier PCB and components and 
the power and signal combiner PCB and compo- 
nents is PRICED AT AN INCREDIBLE: 

$20 

For more information see a novel and extremely 
popular antenna design which employs this ampli- 
fier: MIRACLE TV ANTENNA - EA, May 1992: box, 
balun and wire for this antenna - $5 extra. 


SODIUM VAPOUR LAMPS 
Brand new 140W low pressure sodium vapour low 
pressure lamps. Overall length 520mm x 65mm 
diam. GEC type SO1/H. We supply data for a very 
similar lamp (135W). CLEARANCE AT: 
$ 15 Ea. 


STEPPER MOTORS 
These are brand new units, main body has a diam- 
eter of 58mm and a height of 25mm. Will operate 
from 5V, has 7.5-degree steps, coil resistance of 
6.6 ohms, and it is a two phase type: six wires. 
ONLY: 
$12 
Suitable driver IC and circuit: $9 


SOLAR CHARGER 
Use it to charge and or maintain batteries on BOATS, 
for solar LIGHTING, solar powered ELECTRIC 
FENCES etc. Make your own 12V 4 Watt solar 
panel. We provide four 6V 1-Watt solar panels with 
terminating clips, and a PCB and components kit 
for a 12V battery charging regulator and a three 
LED charging indicator: see March 93 SC. Incred- 
ible value! 
$42 

6.5Ahr. PANASONIC gel Battery $35, ELECTRIC 
FENCE PCB and all onboard components kit $40. 
See SC April 93. 


9" AMBER MONITORS 
These are not enclosed composit monitors that can 
be powered from a 12V DC supply. 
$60 


IR VIEWER “TANK SET” 

ON SPECIAL is a set of components that can be 
used to make a complete first generation Infra Red 
night viewer. These matching lenses, tubes and 
eyepieces were removed from working tank view- 
ers, and we also supply a suitable EHT power 
supply for the particular tube supplied. This power 
supply may be ready made or in kit form. Basic 
instructions provided. The resultant viewer requires 
IR illumination. 

$150-$200 


MINI EL-CHEAPO LASER 
Avery smallkit inverter that employs a switchmode 
power supply. Very efficient! Will power a 1mW 
tube from a 12V battery whilst consuming about 
600mA! Can also be made to work off higher or 
lower DC voltages by adding or taking away a few 
turns from a primary winding on the transformer: 
very easy. Excellent for high brightness laser sights, 
laser pointers, etc. Comes with a compact 1mW 
laser tube with a maximum dimension of 25mm 
diameter and an overall length of 150mm. The 
power supply has overall dimensions of 40 x 40 x 
140mm, making for a very compact combination. 

$59 

For a used 1mW tube plus the inverter. 


DIVERGING LENS 
A high quality laser beam diverging (beam ex- 
pander) glass lens, mounted on an aluminium plate, 
with mounting screws provided. Dimensions: 25 X 
25 X 6mm. Two of these cascaded provide suffi- 
cient expansion for use in HOLOGRAPHY. In con- 
junction with additional lenses, these can also be 
used to diverge a laser beam. Great for experi- 
menting with laser beams. 
$5 Ea. 


OATLEY ELECTRONICS 


PO Box 89, Oatley, NSW 2223 
Phone (02) 579 4985. Fax (02) 570 7910 


MAJOR CARDS ACCEPTED WITH 


PHONE & FAX ORDERS 
P & P FOR MOST MIXED ORDERS 
AUSTRALIA: $6; NZ (Air Mail): $10 
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Emtron’s ENB-2 Noise Bridge 


One of the most underrated yet valuable pieces 
of test equipment available to amateur radio 
operators is the RF noise bridge. It can help 
optimise your antenna installation 


This ingenious device, when used 
with a monitor receiver, is capable of 
not only locating the resonant fre- 
quency of an antenna but is also ca- 
pable of determining if an existing 
antenna is the correct length for the 
frequency at which resonance is de- 
sired. 

Basically, the bridge consists of a 
wideband noise generator and an RF 
impedance bridge. Fig.1 shows the 
basic test set-up when using a noise 
bridge. The most commonly used con- 
figuration for the noise generator is to 
use either a zener diode, or reverse 
biased base-emitter junction of a sili- 
con transistor, under low current con- 
ditions. This circuit arrangement gen- 
erates wideband noise. Commonly 
used designs modulate the noise with 
a Square wave generator at a 50% duty 
cycle and a frequency of 1kHz. This 


01 
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has the affect of making a null in the 
noise generated more noticeable in 
the monitor receiver. 

The modulated noise is then fol- 
lowed by two or three stages of ampli- 
fication using AC coupling, until a 
level sufficient to produce an S9 sig- 
nal on the monitor receiver is achiev- 
ed. This normally equates to several 
millivolts of output. Fig.2 shows the 
complete circuit of a typical noise 
bridge design, as originally published 
in the ARRL Handbook. It uses a zener 
diode as the noise source and the 555 
time generates the modulating square 
wave. 

The bridge part of the circuit con- 
sists of a trifilar wound transformer, a 
potentiometer, variable capacitor, and 
a fixed value capacitor, arranged as a 
Wheatstone bridge. One winding of 
the transformer is used to couple noise 


6800 
1.2k 


Ti : 9 TRIFILAR TURNS, 26 B&S ENCU 
WOUND ON AMIDON FT-37-43 TOROID 








Fig.1: this diagram shows the test 
set-up involving a noise bridge. It 
allows you to check the resonance of 
an antenna. 


into the bridge, while the remaining 
two windings are arranged so that they 
each form one arm of the bridge cir- 
cuit. The potentiometer and variable 
capacitor form the third leg of the 
bridge, in effect the resistance and 
reactance tuning controls. The antenna 
under measurement and a fixed ca- 
pacitor (selected according to the fre- 
quency bands of operation) form the 
fourth, “unknown” leg of the bridge. 

The entire arrangement is normally 


Fig.2: the circuit 
uses a zener diode 
as the noise source 
& a 555 timer to 
generate the 
modulating square 
wave. The bridge 
part of the circuit 
consists of a 
trifilar wound 
transformer, a 
potentiometer, a 
variable capacitor, 
& a fixed value 
capacitor. 


C2 J2 
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built into a metal box, having two 
oax connection sockets on the rear 
panel, one for the monitor receiver, 
he other for the antenna under test. 
[he two reactance controls are 
ounted on the front panel. The cir- 
uit is easily powered by a 9V battery 
and as the current drain is only around 
20mA or so, battery life is quite rea- 
sonable, considering the intermittent 
use of such a device. 

The two front panel controls are 
“resistance” and “reactance”. The re- 
sistance control has a range of O to 
250Q in most designs, whilst the “re- 
actance” range runs from -j150Q 
(capacitive reactance) to +j150Q (in- 
ductive reactance). 


Tuning an antenna 


To tune an antenna, the operator 
connects the antenna of unknown 
resonant frequency to the “unknown” 
socket, and the monitor receiver to 
the “receiver” socket through any 
length of coaxial cable. The monitor 
receiver is then tuned to the frequen- 
cy at which antenna resonance is de- 
sired. 

By adjusting both controls for mini- 
mum signal in the monitor receiver, it 
can be determined from the position 
of the reactance control on the front 
panel of the noise bridge if the an- 
tenna requires inductive or capaci- 
tive reactance to tune it to resonance. 

If the reactance control tunes to the 
“X,” side of the scale, the antenna is 
too long. If the reactance control indi- 
cates “Xc”, the antenna is too short to 
resonate at the nominated frequency. 
The “R” control indicates the feed- 
point resistance. 

Since it gives this detailed informa- 
tion, the RF noise bridge is a more 
versatile device than an SWR meter 
for checking antennas. An SWR meter 
can show a ratio of 2:1 but an RF noise 
bridge can tell the amateur operator 
that the impedance causing the SWR 
is 25Q or 100Q. The SWR meter can- 
not tell if an antenna is above or be- 
low resonance, but the noise bridge 
can be used to determine this param- 
eter. 

So this is the basic theory and op- 
eration of an RF noise bridge. But 
where can this magic device be pur- 
chased? 

Fortunately, we have a manufac- 
turer right in our own backyard. Local 
company Emona Electronics Pty Ltd, 
based in Sydney, produce a unit Capa- 





Although the Emtron ENB-1 noise bridge is a simple instrument, it can be a 
ereat help in tuning & measuring antennas. 


ble of operation on the HF bands from 
10m to 160m, the ENB-2 noise bridge. 

The unit is housed in a sturdy box 
with an aluminium base and a steel 
lid finished in hammertone enamel. 
Both resistance and reactance con- 
trols are located symmetrically on the 
front panel, whilst SO-239 coax sock- 
ets are used for the “unknown” and 
“receiver” connections. The unit is 
powered by an internal 9 volt battery, 
the ON/OFF switch function being pro- 
vided by the switched “resistance” 
control. 

Unlike designs seen in amateur mag- 
azines, this unit does not modulate 
the zener noise source, and has an 
additional “expand” pushbutton con- 
trol. This function gives greater reso- 
lution in the lower HF band. The unit 
is accompanied by a 12-page booklet, 
which explains the versatility of the 
unit. Apart from instructions on how 
to tune a random length antenna, the 
booklet also covers detailed theory 
behind measuring quarter wavlength 
feedlines (useful when making stub 
filters), measuring unknown inductors 
and capacitors, checking trap dipole 
antennas, testing a balun, correctly 
setting the controls of an antenna tuner 
without RF excitation, and checking 
Yagi antennas. 

In order to check the ease of opera- 
tion of the bridge, we connected it to 
our lab monitor receiver, a Yaesu FRG- 
7700. The “unknown” terminal was 
connected to a halfwave dipole, origi- 
nally designed for listening to the 
8.8MHz HF aviation frequency as used 
by international aircraft inbound to 


Australia from the USA. 

When this was measured, the bridge 
produced a null in the monitor re- 
ceiver at 7.8MHz, and the reactance 
control showed inductive reactance 
at 8.8MHz, indicating that the antenna 
was too long for the original desired 
frequency. No doubt if I had climbed 
up on the roof and trimmed the an- 
tenna, better results could then have 
been obtained at 8.8BMHz. 

The whole point of the exercise was 
to demonstrate the ability of the noise 
bridge to do in practice what was 
claimed in theory. 

Apart from the somewhat unique 
mounting arrangement for the inter- 
nal battery (glued to the chassis!), the 
ENB-2 noise bridge is well made and 
performed exactly as claimed. The 
mathematical information supplied 
with the unit, explaining some of the 
more complex operations of the unit, 
indicate that the designer has firm 
ideas about the needs of the market, 
and as such he has gone to extreme 
pains to explain all possible applica- 
tions in detail. 

Considering that the price of the 
bridge is only $129 including sales 
tax, it is no wonder the unit enjoys 
strong popularity amongst HF opera- 
tors. 

Emona Electronics has a range of 
equipment for the amateur including 
the matching ETP-1 receiver antenna 
tuner and amplifier. It sells for $179 
including tax. You can see the full 
range at Emona Electronics Pty Ltd, 
94 Wentworth Ave, Haymarket, NSW 
2000. Phone (02) 211 0988. SC 
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Sadelta TC402D 
field strength meter 


Strictly speaking this is not a field 
strength meter since it does not meas- 
ure field strength as such. What it 
does do is measure RF signals fed to 
its front panel BNC socket. It meas- 
ures the signals in terms of microvolts 
or millivolts or dBuV. If it was used 
with an adjustable calibrated dipole, 
it could then be used to measure field 
strength which would be calculated 
in term of millivolts or microvolts per 
Mere. 

Having made that qualification, we 
can state that its main application will 
be with TV antenna installers who 
want to measure the signal they are 
receiving from their standard test an- 
tenna or from an already installed an- 
tenna. 

Some installers make do with a port- 
able TV set but having an instrument 
such as the Sadelta TC402D makes 
the whole job much more professional 
— you can measure the signal pre- 
cisely, allow for cable and splitter 
losses and then select the correct mast- 
head or distribution amplifier, if 
needed. 

The Sadelta TC402D is a nicely pre- 
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sented instrument in a plastic case 
measuring 222 x 92 x 235mm. It has a 
4-digit liquid crystal display to show 
the measured frequency and an ana- 
log meter to display the signal strength. 
There are seven measurement ranges 
with full scale deflection ranging from 
100LV to 100mV. In practice, signals 
can be measured down to 20uV. By 
use of the correction graphs (individu- 
ally printed for each instrument), the 
signal measurement accuracy can be 
within +2dB. 


on, contact | 










There are three overlapping fre- 
quency ranges: low VHF (41- 
170MHz), high VHF (140-460MHz) 
and UHF (430-864MHz). The unit is 
tuned by means of a 10-turn pot and 
the frequency is displayed with an 
accuracy of +0.1% +1 digit. The unit 
also has an audio output via an inter- 
nal loudspeaker so you can listen to 
the signal if needed. 

Power comes from eight alkaline or 
nicad batteries or via a 12V DC 
plugpack. The TC402D comes with 
an attractive padded Cordura carry- 
ing case which is appropriate to its 
intended applications. The TC402D 
is priced at $799 plus sales tax where 
applicable. . 

For further information and price 
details, contact Peter C. Lacey Serv- 
ices Pty Ltd, 80 Dandenong Road, 
Frankston, Vic 3199. Phone (03) 783 
2388. 


Panasonic launches 
first televideo set 


Panasonic has released its first 
Televideo, model TC-W21, which has 
a VHS video deck located above a 
51cm television receiver. Features in- 
clude audio/video in/out terminals for 
hooking the TV set to other equip- 
ment, a sleep timer and on-screen indi- 
cators. For the VCR section, they in- 
clude multiple search and playback 
functions. 


Protect your valuable issues 


Silicon Chip 
Binders 








+ Visit all the recent exhibitions around Australia 

x Alt technical detail explained . These beautifully-made binders will protect your copies 
a ers of SILICON CHIP. 

ee ee * Heavy board covers with 2-tone green vinyl covering 

* Each binder holds up to 14 issues 


*% SILICON CHIP logo printed in gold-coloured lettering 
on spine & cover 


This is a high quality Broadcast Production featuring: Available from: Price: $A11.95 plus $3 p&p each (NZ $6 p&p) 


CHOO-CHOO-CAM ACTIVE MEDIA IMAGES 


A Micro Camera mounted PO Box 90, Riverwood, N.S.W. 2210 Just fill in & mail the order form on page 101; or fax 
atop locos as they move around the layout Phone: (02) 580 8525 (02) 979 6503; or ring (02) 979 5644 & quote your credit 
60 minutes Running Time Choe, Moar ee eral card number. 





Subscribe NOW to the all new Electronic Fault Information 
Library (EFIL) 


Over 5000 faults, service tips and remedies for all major brands 


Computerised database regularly updated with information supplied by 
manufacturers and major service centres. 


Direct personal assistance with any unlisted faults by qualified technicians. 


Phone NOW for a FREE information package 
and save $25.00 on your subscription™ 
Don’t delay phone EFIL on 079 465 690 or Fax 079 467465 


Subscription discount offer ends May 31, 1993 
EFILELEC.AD 
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length cards for any PC-XT/AT/386 
and provide one or to two independ- 
ent TTL level programmable square 
wave generators at low cost. 

Both models come with one or two 
synthesisers per card, with each chan- 
nel being independent of the other 
and crystal controlled for excellent 
stability. An optional external refer- 
ence input is also available, with ref- 
erence source then being jumper 
selectable between external or on- 
board frequency source. 

Software supplied with the cards 


> pip: has veleasea a new 1 
remote control unit with o : 
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been stored. This 





For easy operation, the video deck 
starts playing as soon as a tape is 


operation on the remote control. World 
7 system compatibility means it can 
record and play tapes in PAL and 
NTSC formats. 

The recommended retail price for 
the Model TC-W21 Televideo system 
is $2599. For further information, 
contact Panasonic Australia (02) 986 
7400. 


Low cost frequency 
synthesizer 


Capable of ultra-wide frequency 
synthesis, the FSC-30 and 50 are half 


VIDEO & TV 


SERVICE PERSONNEL 
TY & VIDEO FAULT LIBRARIES 


AVAILABLE AS PRINTED MANUALS $90 EACH + $10 DELIVERY 
$155 + $15 DELIVERY 





BOTH MANUALS VIDEO & TV 
OR AS A PROGRAM FOR IBM COMPATIBLES $155 + $10 DELIVERY 


FOR MORE INFORMATION 
CONTACT 


TECHNICAL APPLICATIONS FAX / PHONE (07) 378 1064 
PO BOX 137 KENMORE 4069 
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loaded and recording is a one-button | 


provides either command line or pop- 


up menu selection of output fre- 


quency. Driver software is also sup- 
plied, with source code, for writing 
custom programs and an example pro- 
gram is included. 

The FSC-30 has a range of 0.024Hz 
to 30MHz while the FSC-50 has a 
range of 2.98Hz to 50MHz, with reso- 
lution for both being 27,000 steps per 
decade. The cards have three switch- 
able addresses, for multiple card use, 
and are connected via 50Q coax with 
BNC connectors. 

For further information, contact 
Boston Technology Pty Ltd, PO Box 
1750, North Sydney, NSW 2060. 
Phone (02) 955 4765 or (09) 321 2899. 


New TV sets 
from Akai 





Akai has released two UHF/VHF, 
remote control, FST (flat screen tube) 
colour TV sets with on-screen dis- 
play, sleep timer and A/V and RF 
input facilities. The CTK-2166 51cm 
set has a mono tuner 40-program 
memory and twin dynamic speakers. 
The larger 59cm set, model CTK-2576, 
is a high resolution set with stereo 
tuner, Teletext and A/V, SCART, RF 
and S video inputs. Front panel A/V 
inputs for easy VCR and camcorder 
connection are additional features. 

Priced at $699 (CTK-2166) and 
$1,499 (CTK-2576), both models are 
covered by a 12-month parts and lab- 














bur warranty and are available at se- 
lected retailers. 

For further information, contact 
Akai on (02) 763 6300. 


TDK mini disc 


released 


TDK has 
released their 
new record- 
able Mini Disc 
to the Aust- 
ralian market. 
The MD-XG 
Mini Disc is 
available in 
both 60 and 74 minute playing times. 

TDK’s MD-XG 2.5-inch Mini Disc is 
fully compatible with the MD format 
and is recordable and erasable. The 
magneto-optical disc offers similar per- 
formance to CD, including playback 
time, frequency response and dynamic 
range. 

Over 10 years of research has gone 
into the development of the new MD- 
XG Mini Disc. It employs a specially 
developed magnetic layer of Terbium 
Ferric Cobalt (TbFeCo) alloy that has 
been formed into a six layer structure 
using a proprietary sputtering tech- 
nique. (Note: Terbium is a rare earth 
element). 

Prices for the MD-XG60 and MD- 
XG74 are $19.95 and $23.95 respec- 
tively. TDK’s new Mini Discs will be 
available at selected dealers only. 

For further information, contact 
TDK (Australia) Pty Ltd on (02) 437 
5100 or (03) 699 3544. 
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Micron Sure Shot 
desoldering tool 


One of the most frustrating 
tasks in electronics can be the 
removal and replacement of 
ICs, transistors and other com- 
ponent from PC boards. There 
is only one way to do it. You 
must heat up the solder joints 
for each lead of the compo- 
nent, suck off the excess sol- 
der and then remove the com- 
ponent. 

All this must be done 
quickly and without applying 
too much heat otherwise the 
component may be damaged 
(which should be avoided if it 
is merely suspected of being faulty) or 
the tracks of the PC board can be dam- 
aged. 

Up until now, most people would 
have done the job using a conventional 
soldering iron plus a solder sucker or 
solder wick. Either way, the process is 
risky and you may need two or more 
ties at each solder joint to clear it. 
There has to be a better way. Sure 
there are vacuum powered desolder- 
ing machines with special heating bits 
but these are very expensive units 
which could not be justified by serv- 
ice technicians and enthusiasts. 

This is where the Micron Sure Shot 
desoldering machine enters the pic- 
ture. It is, as its name suggests, a self 


contained desoldering tool withatem- — 


perature controlled bit. You place the 
tool on the soldered joint just long 
enough to melt it and then press the 





Here's what you get: 


@ A 16 metre prime focus dish antenna, 
complete with all the mounting hardware. 


W AFFORD A 
E TV SYSTEM 


AV-COMM Pty Ltd, PO Box 225, Balgowlah NSW 
2093. Ph: (02) 949 7417. Fax: (02) 949 7095. 


All items are available separately. Ask about our C-band 





trigger button while still holding the 
heated bit on the joint. The solder is 
instantly sucked off by the machine 
and then you can move on to the next 
joint. 

Using a self contained machine like 
this is a dream compared to juggling a 
soldering iron and a solder sucker, 
probably while attempting to hold the 
PC board too. When you press the 
trigger button it activates a solenoid 
plunger which applies instant vacuum 
to the solder joint. The tool is well 
balanced and pleasant to hold and its 
name describes it well, “Sure Shot” — 
not hit and miss. 

The Sure Shot comes with full in- 
structions, a spare bit, filters and a 
neat plastic carrying case. It sells for 
$349 and is available from Altronics, 
174 Roe St, Perth WA 6000 or from 
any Altronics reseller. SC 














LNBs, NTSC-to-PAL converters, video time date generators, 


@ (One super low-noise LNB (1.4dB or better). 
FM2 & EPAL & Pay TV hardware. 


@ One Ku-band feedhorn and a magnetic 
Signal polariser. | YES GARRY, please send me more information on K-band 

@ 30 metres of low-loss coaxial cable with a satellite systems. 
single pair control line. | 


® Infrared remote control pre programmed | Address: 
satellite receiver with selectable IF & audio — ee 














| None 









For many years you have probably looked at satellite W 






; — Brenda: 
systems and thought “one day”. bandwidth, polarity & digital readout. ee 

You can now purchase the following 995 Your receiver is pre-programmed to the popular Phone: 

K-band system for only: OPTUS transponders via the internal memory. J ACN 002 174 478 10/92 
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_AT THIS PRICE WE COULD 
PROBABLY SELL COOLING 
FANS TO ESKIMOS! 


Description 1-9 10+ 

3% DS/DD $21.95 $20.95 
3% DS/HD $42.95 $41.00 
5% DS/DD $17.95 $16.95 
5% DS/HD $22.95 $21.95 


Description 1-9 10+ 
3¥%2 DS/DD $17.95 $16.95 
3% DS/HD $27.95 $25.95 
5% DS/DD $9.95 $8.95 
5% DS/HD $16.95 $15.95 


Keep your CPU cool with a 
cooling fan. Just $19.95. 
Save $20.00. 


MEMORY 1-9 10-99 100+ 
41256-08....$2.95 $2.75 $2.50 
44256-07....$8.95 $7.75 $6.95 
SIMMS 1-9 10-24 25+ 100+ 
1M x 9-60 $129 $125 $120 $115 
1M x 9-70 $119 $115 $110 $105 
256K-70 $39 $37. $35 $33 
4M x 9-70 $399 $389 $379 $369 
4M x 9-60 $449 $439 $429 $419 
NEW 72 pin RAM Modules 

4 MEG RAM 


Epsons new Ink jet 
technology delivers crisp 
360 x 360 dpi text and 
graphics 

*48-nozzle Ink jet dot matrix 
*180 cps LQ (12cpl) 

*9 standard fonts 

*Parallel port standard 

*100 sheet paper cassette 


24 pin printer 200cps. d.s. 
$439 or $365(ex tax) 
HERE'S JUST A SMALL SELECTION 
OF OUR LARGE RANGE OF IBM 
CARDS THAT WE STOCK 
LOCAL BUS VESA CARD 1M 


24 pin printer 252cps. d.s. 
$579 or $479(ex tax 


386SX-41 LM 47 32K Cache 

386-40 128K Cache 

NEW 386-40 128K Cache with 
Upgadable CPU socket and Local Bus 


PARADISE ACCELERATOR CARD. $229 
tial A iittala 486 DX-33 256K Cache with i bl 
- ache with upgradable 
CIRRUS S3 VGA CARD CPU socket and Local Bus Slot. $795 
2M OAK VGA 1280x1024 LocBus...$399 A86DX-50 256K Cache L.B......... $1195 
High Spee P99 || 486DX2-50 256K Cache L.B.......$1085 
SOUND BLASTER CARDS 486DX2-66 256K Cache L.B........ $1295 
$ 


Sound B Deluxe 2...$140 Sound B' Pro D’ luxe.5279 486-33 EISA/VESA full 32 bit. 


16 BIT ASP Sound B..$424 SPEAKERS.JUST... S10 COME WITH CACHE RAM! 


SCSI DB25 MALE PINTO 50 PIN CENTRONICS (M) 

SCSI50 PINCENTRONICS (MM) 

LAPLINK SERIAL COMB'N CABLE 9& 25 PIN (FE/FE/) 

LAPLINK PARALELL CABLE DB25 PIN (m/m) 

DUAL FLOPPY CONT'ER CABLE WITH TWO 34 PIN CARD EDGE 

CONNECTORS & TWO 34 PINIDC SOCKETS 

40 PIN DUAL HARD DISK CONNECTOR CABLE 

FOUR 40 PINIDC POLARISEDSOCKETS : 
ALL PRICES / BOX OF 10- WITH LIFETIME WARRANTY. paeseiice 
COME COMPLETE WITH WRITE PROTECT AND LABLES havea 

Warranty! 


DESCRIPTION 1-9 10+ 50+ 100+ 500+ 

5% DS/DD $4.50 $4.30 $4.30 $3.95 $3.95 _ 
5% DS/HD $8.50 $7.95 $7.90 $6.90 20 \ e 
3% DS/DD $8.50 $7.50 $6.95 $6.90 $6.90 
3% DS/HD $10.50 $9.95 $9.75 $8.95 $8.50 


SAMSUNG PRINTERS 2 Yr WARRANTY 


SEAGATE DRIVES. Ring for latest prices. 


Cap Voice Coil Avg.Acc Brand Taxinc. Tax Ex. 
YES 16ms SEA $279 
YES 14ms SEA $309 


YES 16ms SEA $329 
YES 16ms SEA $379 
YES 12ms SEA/WD $499 
YES 12ms SEA/WD $595 


24 Pin Printer 200 cps Draft, 
6 fonts ONLY $369.00 


MONITORS YES 10ms SEA $895 


LOW RADIATION YES 10ms CON $1495 
NON-INTERLACED 

MeO RKO) 2t (tyr beds: | OR DOSE.O...... $30 
Wd: Ole ao eee yy cee | MS DOS 6.O...... $99 
SUPERVGA MS DOS 6.0 AND 


14° MONITOR 1024x768 piesa tial pad 
0.28" Dot Pitch...$449 


54" or 3Y2" 
NOT MANY 
LEFT AT THIS PRIC 


Errors and Omissions excepted. Prices subject to change without notice due 
to RAM CPU price availability fluctuations. IBM*, PC‘, Microsoft’ are all 
registered trademarks of International Business Machines. 


MS Works 3.0.............c00000 $89 


SHAREWARE 
So) @) om AYA AN SY 


OVER 1500 TITLES TO 
CHOOSE FROM 
ONLY $3.95 FOR A 514" 
DISK SHAREWARE 
ora Vole] 0) <0) \| a asic: s) 


STUDENT SOFTWARE 
WordPerfect for Win'S5.2..... $195 
WordPerfect 6.0................. $189 
Pagemaker 4 

MS Word for Windows 


$225 


MS Excel for Windows 4.0.. $225 
DBase IV V2.0..........csccceee $255 
MS Publisher for Windows. $110 
STUDENT ID REQUIRED WHEN ORDERING 
V/A Ms bom Ol OE od = 1@] Gt tot si @) =| 
387SX SL.....$179 387DxX.......$189 
387DX-40.....$179 387SX-40..$179 
16550 UART with FIFO’s high 
speed modem users $23.95 
VGA CARDS 


256K VGA 16 BIT 
512K VGA 16 BIT 


B\W & Grey Emulation 
Scanner with powerful 
Photo/Image Editor & 
Multilingual/omnifont 


OCR. just. $199.00 


C.D. ROM CADDIES to protect 
your valuable C.D. ROM 


FLOPPY LOCKS Protect We! 
your data from prying -® 
eyes 372" or 5%" 


NOW ONLY $19.95 


1.44MB 3%" F.D.D.........$79.00 
1.2MB5%4" F.D.D........... $94.00 
3% CRADLE 


; Ss Awe) se 
With a footprint of just351mm 
x 375mm. Fits neatly into in 
the smallest office. Ask about 
Our special deal when you 
purchase a system from us. 
$1099.00 


486DX2-66 256K Cache SYSTEMS 


LOOK AT WHAT YOU GET 
ALL SYSTEMS INC. 2 OR 4 MEG RAM - 

101 KEYBOARD - SUPER VGA (1024 X 768) 
(0.28" DOT PITCH) COLOUR MONITOR - 2 
SPG PORTS - 512K VGA CARD - 1.2 MEG 
5%" DISK DRIVE .18 MEG SHAREWARE SUP- 
PLIED INC. GAMES, SPREADSHEET, DATABASE, 
WORD PROCESSOR, CASHBOOK & ACCOUNTING 
SOF TWARE.FOUR YEAR P & L WARRANTY 


FREE FOUR HOUR COURSE 
WITH EVERY SYSTEM SOLD | PRICES BELOW 


SOR ate LAX INC..TAX EX 


With an 89M HD 2M RAM...$1375 

With a 131M HD 2M RAM...$1390.....$1140 
With a 212M HD 2M RAM...$1450.....$1190 
With a 245M HD 2M RAM...$1580.....$1295 
With a 345M HD 2M RAM...$1810.....$1485 


386-40 128K Cache SYSTEMS 

With an 89M HD 4M RAM...$1800.....$1475 
With a 131M HD 4M RAM...$1820.....$1490 
With a 212M HD 4M RAM...$1880.....$1541 
With a 245M HD 4M RAM...$2010.....$1650 
With a 345M HD 4M RAM...$2240.....$1835 
eto] ote 0m Moler-| im =10 lm 6) ele] e-lo/-]6)[-) 

With an 89M HD 4M RAM...$1895.....$1555 
With a 131M HD 4M RAM...$1915.....$1570 
With a 212M HD 4M RAM...$1975.....$1620 
With a 245M HD 4M RAM...$2105.....$1725 
With a 345M HD 4M RAM...$2335.....$1975 
486DX-33 256K Cache SYSTEMS 

With an 89M HD 4M RAM...$2180.....$1790 
With a 131M HD 4M RAMN...$2200.....$1800 
With a 212M HD 4M RAM...$2260.....$1855 
With a 245M HD 4M RAM...$2390.....$1960 
With a 345M HD 4M RAM...$2530.....$2075 


(2 Slot Local Bus Motherboard ) 


486DX-50 256K Cache SYSTEMS 

With an 89M HD 4M RAM...$2560.....$2100 
With a 131M HD 4M RAM...$2580.....$2115 
With a 212M HD 4M RAM...$2640.....$2165 
With a 245M HD 4M RAM...$2770.....$2270 
With a 345M HD 4M RAM...$3000.....$2460 


(2 Slot Local Bus Motherboard ) 
486D X2-50 256K Cache SYSTEMS 
With an 89M HD 4M RAM...$2465.....$2020 
With a 131M HD 4M RAM...$2485.....$2040 
With a 212M HD 4M RAM...$2545 
With a 245M HD 4M RAM...$2675 
With a 345M HD 4M RAM...$2900 


__ (2 Slot Local Bus Motherboard ) 


With an 89M HD 4M RAM...$2655.....$2180 
With a 131M HD 4M RAM...$2675.....$2195 
With a 212M HD 4M RAM...$2735.....$2240 
With a 245M HD 4M RAM...$2865.....$2350 
With a 345M HD 4M RAM...$3090.....$2535 


(2 Slot Local Bus Motherboard ) 


486-50 EISA SYSTEMS Tax.inc Tax. Ex 
With an 89M HD 4M RAM...$3075 

With a 131M HD 4M RAM...$3140 

With a 212M HD 4M RAM...$3200 

With a 245M HD 4M RAM...$3415 

With a 345M HD 4M RAM...$3700.....$3035 
SYSTEM PRICES SUBJECT TO CHANGE DAILY 


MELBOURNE: 48 A'Beckett St. Ph:(03) 663 6151: Computers Ph:639 1640 


OAKLEIGH: 
NORTHCOTE: 
BOX HILL: 
ADELAIDE: 
SYDNEY: 
MAIL ORDER: 


HEAD OFFICE: 


240c Huntingdale Rd. Oakleigh. Ph: (03) 562 8939 

425 High St. Northcote. Ph: (03) 489 8866 

1031 Maroondah Hwy. Box Hill. Ph: (03) 899 6033 

241-243 Wright St. Adelaide. Ph. (08) 211 7200 

74 Parramatta Rd. Stanmore. N.S.W. Ph: (02) 519 3888 
MAIL ORDER HOTLINE: 008 335757 STD ORDER 
TAX EXEMPT SALES: Government Corporate Sales 
56 Renver Rd. Clayton 


PH: (03) 562 7877 
O HOUR 
9am - 5pm 


Ph: (03) 543 2166 Fax (03) 543 4871 Monday - Frida 
SERVICE CENTER: 15 Ceylon St. Nunawadina 
BLUESTAR COMPUTERS: 


mEPeOUANG: 


271 pearoondan iid Ringwood. a We) 870 1800 




















ROI 
ROI 
RO 
RO! 
TROI 
TRO! 
TROI 
TRO! 
TRO! 
TRO! 


96M 
TRO! 


iieaae . 9600 BPS (V.32) 

- 4800 BPS (V.32) 
TRO! , 2400 BPS (V.22bis) 
TROI] . 1200 BPS (V.22) 
TRON. 300 BPS 
TROI|. BELL 212A (1200) & BELL 103 (300) 
TRO! . ERROR CORRECTION MNP2-4/V.42 
TRO! « DATA COMPRESSION MNP 
CTRO! 5/V.42 bis 
CTRO! - ENHANCED "AT’ COMMAND SET 
CTRO! - NVRAM STORAGE ; 
CTROIN + CONSTANT SPEED INTERFACE 
CTRON INTERNAL (X19006)........... $399.00 
CTRO! EXTERNAL (X19007).......... $499.00 


CTRO! 


CTRO! 
CTRO 
palit . 14400 BPS (Bits Per Second) V.32 bis 
<tr * 12000 BPS (V.32 bis) 
CTS N * 9600 BPS (V.32) 
St noN * 4800 BPS (V.32) 
CRON * 2400 BPS (V.22 bis) 

. 1200 BPS (V.22) 
CTRON . 300 BPS (V.22) 
CTRON . BELL 212A (1200) & BELL 103 (300) 
CTRON . ERROR CORRECTION MNP2-4/V.42 

. DATA COMPRESSION MNP 5/V.42 bis 
. ENHANCED "AT" COMMAND SET 















EXECUTIVE SERIES 
MODEMS 




































































































CTRO 
CTRO 


ECTRON . NVRAM STORAGE 
sales . CONSTANT SPEED INTERFACE 
INTERNAL (X19001)........... $449.00 


ECTRO 
ECTRO 
ECTRON 
ECTRO 
ECTRON 


EXTERNAL (X19002).......... $549.00 


ECTRON , 44400 BPS (Bits Per Second) V.32 bis 
ECTRON . 42000 BPS (V.32 bis) 

ECTRON , v.17 FAX 14400 BPS 

ECTRON ; g600 BPS (V.32) 

ECTRON . 4800 BPS (V.32) 

ECTRON . 2400 BPS (V.22 bis) 

ECTRON . 1200 BPS (V.22) 

LECTRON.. 300 BPS (V.22) 
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MAESTRO 2400XR 


©1200 BPS (V.22) 

- 2400 BPS (V.22bis) 

« Sync/Async 

- PSTN 

« Auto Dial 

- Answer Disconnect 

» Auto Ringing 

* Tone Pulse Dial 

- Hayes Standard 
AT Command 

» Non-Volitile 






. , ~ ‘ 
3 ae eeehS WA 
3 Da WR 


MAESTRO 9600XR 


Fax Data Modem 


¢ 1200 BPS (V.22) 
» 2400 BPS (V.22bis) 
- V.29 FAX 
+ Bell 
» Sync/Async 
- PSTN 
- Auto Dial 
- Answer Disconnect 
- Auto Ringing 
- Tone Pulse Dial 
- Hayes Standard 
AT Command 
- Non-Volitile Memory 


X19008, 





- 300 BPS (V.21) 
- 1200 BPS (V.22) 
- 1200/75 BPS (V.22) 


ROD IRVING ELECTRONICS ROD IRVIN 


FEATURES: 
*IBM PC / AT / 386 / 486, PS / 2 & 
Macintosh compatible. 


‘Full page 216mm (8¥2") max. scanning 


width. ; 

*High speed (one pass scanning for 
RGB), high resolution (600 dpi). 
*HP ScanJet lic emulated driver 
*Four scanning modes: 

24-bit, 8-bit grey, halftone, black/white. 
*Supports most popular software, 
including DTP, IMAGE, PRESENT, 
OCR Packages and most popular 
faxcards. 


ScanPlus includes everything you need to start scanning. 
*Full page colour scanner and power cord. 


*interface unit and cable. 


*Colour image capturing software and User's guide. 


X17120..cccccccssseeseessssss- $999.00 
GENIUS SCANNER 4500 





Black white and grey emulation scanner 
with powerful Photo/Image Editor and 
Multilingual Omnifont OCR. Three 

grey emulation modes allows you to 
bring excellent reproductions of pictures 


into your reports, brochures, etc. Perfect 


for scanning line art. Scan objects in 
resolutions from 100 to 400 dpi. 


GO-CR This package includes the GO-RC 
Optical Character Reognition (OCR) program. GO-CR scans programs into 
computer readable text files. The multilingual capabilities allows you to recognize 
documents in any one of 80 languages. GO-CR is the supreme PC typist! Edit 
ehhance and design professional quaility images with iPhoto Deluxe. Combine 
images form several scans. It acn even convert your black and white photos to true 
grescale format the ease of it's Windows based operation makes the power of this 
professional utility acccesible to everyone . 


X19945.....Save $50.00 this month. 
NEW COMPUTER ACCESSORIES — 





GELECTRONICS ROD IRVING ELECTRONICS ROD IRVING ELECTRONICS 
GELECTRONICS ROD IRVING ELECTRONICS ROD IRVING ELECTRONICS 
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S ROD IRVING EL 


SCANPLUS coiour 6000 

ScanPlus is a full-page, 24 bit colour scanner that supports up to 
16.8 Million colours. The ScanPlus Colour 6000 allows you to incorperate 
full-colour photographs, graphics and long pages of text into your imaging, 
publishing and word processing system. 










Just $1 99.00 







































































LECTRON). BELL 212A (1200) & BELL 103 (300) - 2400 BPS (V.22bis) 
LECTRON). ERROR CORRECTION MNP2-4/V.42 - Sync/Async 
LECTRON. DATA COMPRESSION MNP 5/V.42_ bis - PSTN 
LECTRON). ENHANCED “AT” COMMAND SET - Auto Dial 
LECTRON)- NVRAM STORAGE - Answer Disconnect 
LECTRON)- CONSTANT SPEED INTERFACE - Auto Ringing - 
LECTRON INTERNAL (X19004)........... $499.00 von fe realene 
rapid EXTERNAL (X19005).......... $599.00 pes ia oh os ah MI) CE) ae TEC 
LECTRO - Non-Volitile Memory NOTEBOOK 
LECTRO MI DOOG oc feocokevacsnsavstthasveyse $399.00 FOOT RESTER COPY HOLDER , 
LECTRONG Ever tried balancing your notebook on 
LECTRON -R0994M & RC224FM INTERNAL IBM CARD SERIES MODEMS) Give some comfort to those paoricel | your lap while t ato Waris pane'ol (OD RVI 
LECTRON of yours with this new foot rester. yOu Se ue bb. - iba page of | 60 i”vin 
LECTRO Solidly constructed out of steel, copy in a confined area. Eg: on an 20D IRVIN 
LECTRON RC224M RC224FM it raises your feet of the floor and takes aca les ere 30D IRVIN 
ELECTRON FAX & DATA MODEM the pressure from under your thighs. He,'s 4 NaNey ie GOPy {0D IRVIN 
ELECTRO DATA MODEM . AUSTEL Approved: A92/25F/0493 Locks into position with a foot holder that simply sticks on to your 20D IRVIN 
ELECTRON). AUSTEL Approved: A92/37B/0492. ' : le | notebook and folds out to hold your OD IRVIN 
ETEGTRONI, 12 Montiiiiieand labo - 12 Month parts and labour warranty. operated angle lock. d fold ) ‘OG inuh 
. onth parts and labour warranty. . Australian designed and manufactured Hinvaridions: 40en1-K28ern documents and folds neatly away when | 
Cc , \/ 
ELECTRON). Australian designed and manufactured . DATA MODE transporting your computer ‘OD IRVIN 
ELECTRON} DATA MODE CCITT V.22bis & V GATTO G ose inscecacsnrssssen $69.95 © OD IRVIN 
FELECTRO CCITT V.22bis & V.22 (2400/1200bps). BELL grag Bang 200bps). C21 DS 2 iihsivesssvecestaces OD IRVIN 
PELECTRON BELL 212A & 103 (1200/300bps). . FAX MODE m ee) 10D IRVIN 
L ELECTRON. Error Correction MNP 2-4/V.42 (QLII S/W). ‘ ‘OD IRVIN 
ELECTRON; Dara Comeltiition MNP S/V.AZ(OLESWici] Go pace aco al halt 10D IRVIN 
| mate : E1A-578 Service Class 1 commands. ; 
ELECTRON Quick Link Il Comms software included. _ OD IRVIN 
. - Error Correction MNP 2-4/V.42 (QLII S/W). 
ELECTRON - Enhanced Hayes 'AT command set. ‘ OD IRVIN 
cas - Data Compression MNP 2-4/V.42 (QLIIS/W). 
ELECTRON: Intergrated call progess and dialling. : : {OD IRVIN 
: * Quick Link Il FAX/Comms software 
ELECTRON): Automatic Operation. included. (OD IRVIN 
a ELECTRON: sp deal ob Dial - Enhanced Hayes ‘AT command set CABLE MANAGER (OD IRVIN 
G ELECTRON: Tone and Fulse Dialing. . Intergrated call progees and dialling. Take contro! of that jungle of cables (OD IRVIN 
5 ELECTRON - Full Duplex Operation , 
: : ty : - Automatic Operation. and leads under your desk with these (OD IRVIN 
G ELECTRON : Asynchronous Operation. ; - Auto Ranging. ;' KEYBOARD (OD IRVIN 
. s (RJ1 : cable managers. Hold, fix and run your 
> ELECTRON * Connects to 2 wire PSTN lines (RJ11 . Tone and Pulse Dialling ; (OD IRVIN 
5 ELECTRON Socket). | Full Daigdex Operation. cables in the location and direction you | HOLDER OD IRVIN 
GELECTRON’ ep “9 Digital ime peprctae . Asynchronous Operation. desire. | Put your keyboard neatly out of the way |:00 IAVIn 
G ELECTRON fi ‘ea - 2 user profiles and 4 phone - Connects to 2 wire PSTN lines (RJ11 Designed to be adjustable to when your not using it with this keyboard }\OD IAVIt 
G ELECTRON eile ned cats aie Socket). accommodate cables of different sizes holder. Hooks over the top of your (OD IRVIt 
GELECTRON O “ $199.00 - Analog and Digital loopback facilities . + Single sided tape included. system. Adjustable arms allow it to fit [OD IRVII 
G ELECTRON peers ; pple Boring onto ie siliag * Come in packs of five. almost any system. (OD IRVIt 
G ELECTRON — aed ae (C1097 coceccccccseseseseseeees $6.95 21098 ....cceccecccesseeseseeees $19.95 OD IRvit 
|G ELECTRON Only......$249.00 00 IAVIt 
‘OD IRVIN 
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ROD IRVING ELECTRONICS ROD IRVING ELECTRONICS ROD IRVING ELECTRONICS ROD IRVING ELECTRONICS ROO IRVIN 
ROD IRVING ELECTRONICS ROD IRVING ELECTHONICS ROD IRVING ELECTRONICS ROD IRVING ELECTRONICS ROD IRVING ELECTRONICS ROD IRVIN 
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ROD IRVING ELECTRONICS ROD IRVING ELECTRONICS ROD IRVING ELECTRONICS ROD IRVING ELECTRONICS ROD IRVING ELECTRONICS ROD IRVI! 
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1-9 


















LECTRONICS nu IRVING ELEUIRUNIVS RUU INVING CLEUIAUINIGS MUU INVING CLEUINUIMUS RUU IRVING ELEUINUNILS HUU INVING ELEUI HONICS 
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L ECTRONICS 


.|CHROME LED 
‘{BEZELS 


‘19mm hole, available 
‘}3 colours 

1$14030 Red......... $1.20 
‘1$14032 Green.....$1.45 
| |S$14034 Yellow....$1.45 


GREY FLAT 
RIBBON CABLE 


$12.95 























D | 


‘|As used in projects or 
{as replacement. 
1$14050.. 





$/Mtr 
14way $1.90 
16way $2.20 
20way $2.50 
24way $2.90 
25way $3.20 
26way $3.60 
34way $3.90 
36way $3.90 
40way $4.90 
50way $5.90 
60way $6.90 


vectaoned 10 TURN WIRE 
LECTRONICS WOUND 
LECTRONIC, POTENTIOMETER. 


+d Spectrol Model 
5341/4" shaft. 
Equivalent (Bourns 
C13540S Beckman 7256) 
Dials to suit 16-1-11, 
18-1-11, 21-1-11. 
R14050 50R R14100 5K 
R14055 100R R14110 10K 
R14060 200R R14120 20K 
R14070 500R R14080 1K 
R14090 2K 


10+ 
$10.90 


eeeeecccneere 


NUMERIC 
KEYPAD 


These are ideal for 
telephone dial projects 
or security systems. 
4x 3 encoded keypad. 
10 digits with 2 utility 
keys. Black in colour 


$13062......... $7.95 
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GENERAL 
PURPOSE 


TRANSISTORS 
PN100: a NPN general 
purpose medium power 
amp and switch with 
continuous collector 
current up to 500mA. 
PN200: a PNP general 


purpose amp at collector 


currents to 1 AMP. 
Both are TO-82 plastic 
package. 


PN100 REPLACES: 
PN2221, PN2222, PN2222A, 
PN3585, PN3568, PN3569, 
PN3643, PN5133, 2N2219A, 
2N2222A, 2N3414, 2N3415, 
2N3416, 2N3417, 2N3700, 
2N3704, 2N3904, 2N4123, 
2N4124, 2N4401, 2N5088, 


2N5210. 


PN200 REPLACES: 
PN2907, PN2907A, PN3638, 
PN3638A, PN3640, PN3644, 
PN4121, PN4143, PN4248, 
PN4249, PN4250, PN4355, 
PN4916, PN4917, PN5910, 
2N2905A, 2N3467, 2N3702, 
2N3906, 2N4125, 2N4126, 
2N4291, 2N4402, 2N4403, 
2N5086, 2N5087, 2N5447. 


PN100...... T90001 
PN200...... T90002 
1-9 10+ 





CARD EDGE 
CONNECTORS 
A" SPACING 1-4 


P12062 20pin $4.25 


P12066 34pin $4.95 
P12068 40pin $5.95 
P12070 S0pin $6.95 


=, 


PLASTIC BOXES 
With plastic lids, 
comes with four 
screws. colour: black. 





H10128 83x 54 x 26mm.....$1.95 
H10126 130 x 68 x 41mm....$2.50 
H10122 150 x 90 x 50mm....$3.95 
H10124 195 x 113 x 60mm..$4.95 





FERRIC CHLORIDE 


25% more from RIE at 


the same price as our 
opposition 


H10810 250gm..$4.95 
H10812 500gm..$7.95 
H10814 1Kg......$11.95 





















100+ 
$0.20 $0.18 $0.15 


tof 
P12060 10pin $3.95 $3.50 
$3.75 
P12064 26pin $4.50 $3.95 
$3.95 
$4.95 
$5.95 
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DIODES - 












POWER SUPPLIES 
XT P.S. 150W.....$139.00 
FULL TOWER 

220W P.S.....0.0000. $129.00 
MINI TOWER 

2OOW PLS .sciisise $79.00 
BABY AT 

200W P.S.........4.. $79.00 
SLIMLINE BABY AT 
200W P\S........0.. $79.00 





COMPUTER 
CABLES 


* Six conductor shielded 
computer Interface cable. . 
W12670 -CIC6 6con. 
1-8M 10M+ 100M+ 
$1.30M $1.10M $1.00M 
W12672 -CIC9 9con. 
1-8 M 10M + 100M+ 
$1.60M $1.50M $1.20M 


W12674 -CIC12 12 con. 


19M  10M+  100M+ 
$2.50M $2.20M $1.90M 


W12676 + CIC16: 16 con. 


1-2M 10M 100M+ 
$3.50M $3.20M $2.50M 


W12678 - CIC25 25 con. 


1-8M 10M+ 100M+ 


$3.90M $3.40M $3.00M 





NICADS 


Save a fortune on 
expensive throw away 
batteries with these 
quality Nicads and 
Rechargers! 
Size AA 450mAH 
1-9 104 
$2.95 $2.75 
SimC 12AH 
$9.95 $9.50 
Size0 12AH 
$9.95 $9.50 


100+ 
$2.50 


$8.95 
$8.95 





LUG MOUNTING 


(RG) CAPACITORS 
1-9 10+ 
R16585 8, 000uF 
75V..$12.95 $10.95 
R16587 10.000uF 
75V..$14.95 $12.95 


BUY IN BULK & SAVE! 


Cat No. 10+ 100+ 1000+ 10K 
Z10135 IN4148 $0.05 $0.04 $0.03 $0.02 
Z10105 IN4002 $0.06 $0.05 $0.04 $0.03 
Z10107 IN4004 $0.08 $0.06 $0.05 $0.04 
Z10110 IN4007 $0.10 $0.07 $0.06 $0.05 
Z10115 IN5404 $0.18 $0.14 $0.13 $0.11 
Z10119 IN5408 $0.20 $0.16 $0.15 $0.14 





ROD IRVING ELECTRONICS ie IRVING meee 


DANN IOVINIG Ci CCTROAICS = 


NT COMPONENTS 






























LOW PROFILE 
IC SOCKETS 


Save a small fortune on 
these "Direct import” low 
profile IC sockets! PCB 
mounting solder tall. All tin 
plated phosphor bronze or 
berrylilum and dual wipe for 
reliability. 
1-8 10+ 100+ 
P10550 8 pin 15¢ 12¢ 10¢ 
P10560 14pin 20¢ 18¢ 15¢ 
P10565 16pin 20¢ 18¢ 16¢ 
P10567 18pin 30¢ 25¢ 22¢ 
P10568 20pin 35¢ 30¢ 25¢ 
P10569 22pin 35¢ 30¢ 26¢ 
P10570 24pin 35¢ 30¢ 26¢ 
P10572 28pin 45¢ 35¢ 30¢ 
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WIRE wRAP 
IC SOCKETS 


These quality 3 level wire 
wrap sockets are tin plated 
phosphor bronze. 
P10579 8pin $1.50 $1.40 
P10580 14pin $1.85 $1.70 
P10585 16pin $1.95 $1.80 
P10587 18pin $1.95 $1.80 
P10590 20pin $2.95 $2.75 
P10592 22pin $2.95 $2.70 
P10594 24pin $3.95 $3.50 
P10596 28pin $3.95 $3.50 
P10598 40pin $4.95 $4.50 


IDC PLUGS AND 
SOCKETS FROM 
ONLY $2.00 





ee 


D TYPE IDC PLUGS 


1-8 10+ 1004 
DE9P 9 pin plug 
P12166 $2.95 $2.50 $2.20 
DA15P 15 pin plug 
P12168 $295 $2.50 $2.20 
DB25P 25 pin plug 


P12170 $4.50 $3.95 $3.50 


eens 


D TYPE 
IDC SOCKETS 

1-9 10+ 100+ 
DE9P 9 pin socket 
P12167 $295 $2.50 $220 
DA15P 15 pin socket 
P12169 $295 $2.50 $2.20 
DB25P 25 pin socket 
P12171 $4.50 $3.95 $3.50 








PC 
BOARD 
HOLDER 
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ROD IRVING ELECTRONICS 
pe Aaa ELECTRONICS 





ECONOMY ~~ 


TRANSFORMERS 


Description 1-9 10+ 
2155 240V 6-15V 1A 

M12155 
2156 240V 6-15V A2 
M12156 


M12851 $7.95 $6.95 


M16672 $12.95 


12V DC FANS 
80 x 80 x 25.4mm 
12V DC. 1.7 Watt 0.14 Amp 
TA 24GB ivsivircserocas $18.95 
10+ fans, only $17.95 

FANS 

Quality fans for use in 
power amps, computer 
hotspot cooling etc. 
Anywhere you need plenty 
of air. 
240V 4 5/8" T12461..$16.95 
115V 4 5/8" T12463..$16.95 


240V 3 1/2" T12465..$16.95 
115V 3 1/2" T12467..$16.95 





TOGGLE 
SWITCHES 


1-9 10+ 


$11010 S.P.D.T $1.20 $1.10 
$11020 D.P.D.T $1.30 $1.20 


Yan 





ICB VOLTAGE 
REGULATORS 


Description 1-9 10+ 100+ 
$0.75 
$0.75 
$0.75 
$0.75 
$0.75 
$0.75 
$0.28 
$0.28 
$0.80 
$0.33 
741 $0.50 $0.45 $0.39 


7805UC $1.00 $0.90 
7812UC $1.00 $0.90 
7815UC $1.00 $0.90 
7905UC $1.00 $0.90 
7912UC $1.00 $0.90 
7915UC $1.00 $0.90 
78L05 $0.40 $0.30 
78L12 $0.40 $0.30 
LM324 $1.00 $0.90 
555 $0.40 $0.38 






MINIATURE & 
HOBBY 
VICE 


( 


« Lever operated suction 
base grip for instant 
mounting & portability. 

* Mounts on smooth 
non-porous surfaces 

+ Ideal for holding & 
other small objects . 





PCB MOUNTING 


SCREW TERMINALS 


(INTERLOCKING ENDS) 
These terminals feature 
interlocking ends to form 


any number of connections. 


Standard 5mm spacing 
pins. 
P10520 2way 
1-9 10. 100+ 
$0.75 $0.70 $0.60 
P10521 3 way 


$1.00 $0.90 $0.80 





$9.95 $8.95 


$13.95 $12.95 
2851 240V 12-6V CT 250mA 


6672 240V 15 30vc 1A tapped 
$11.95 
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QUALITY 3mm LEDS 


18 10-88 1004 
10004 


Z10140(R) $0.15 $0.12 $0.10 $0.08 
Z10141(G).. $0.20 $0.18 $0.15 $0.12 
210143(Y).. $0.20 $0.18 $0.15 $0.12 

10145(0).. $0.20 $0.18 $0.15 $0.12 


QUALITY 5mm LEDS 


Z710150(R). $0.15 $0.12 $0.10 $0.08 
Z10151(G). $0.25 $0.20 $0.18 $0.12 
210152(Y).. $0.25 $0.20 $0.18 $0.12 


FLASHING LEDS 
RED 5mm 1-9 104 
Z10159 





RECTANGULAR 
LEDS 


RED 
GREEN 





SPECIALS 


1-8 104 1004]) 
P10880 DESP $1.00 $0.80 $0.60 | 
P10885 DE8S $1.00 $0.70 $0.60 
P10861 DA15S $1.00 $0.70 $0.60 |): 
P10882 DA1SC $1.00 $0.90 $0.60 |: 
P10885 DA15S $1.00 $0.80 $0.60 |. 
P10902 DB2SC $1.00 $0.80 $0.60 | 
P10904 DB25P $1.00 $0.80 $0.60 
P10805 DB25S $1.00 $0.80 $0.60), 


yn 


DO YOU NEED A 


UART? "SCOOP 


PURCHASE” 16C450 


(82450) 
Features of the UART 
include programmable 
data, format parity, 


framing and overrun error 


detection etc. 


U22186...............$9.95 


=—H) 

—es 

TRANSISTORS 

BUY IN BULK 
& SAVE! 


18 104 


ELECTRET 
MIC INSERTS 


insertion. 

10mm diameter, 
10 mm high. 
C10170 


1-9 10+ 100+ 


MINI MIC INSERT 
Omnidirctional mini mic 
insert, 6mm diameter. 
7mm high 
C10165 

1-9 10+ 100+ 1000+ 
$2.00 $1.80 $1.70 $1.50 


HOU IKVING ELECTRONICS ROD 
ROD IRVING ELECTRONICS ROD IRVING 
ROD IRVING ELECTRONICS ROD 





$1.10 $1.00 $0.80 


1-8 10+ 100+ 1K 
20¢ 15¢ 12¢ 10¢ 
20¢ 15¢€ 12¢€ 10¢| 
YELLOW 20¢ 15¢ 12¢ 10¢] 


DB25 CONNECTOR 


1004 
BC 547 $0.15 $0.10 $0.07 
BC 548 $0.15 $0.10 $0.07 
BC 549 $0.15 $0.10 $0.07 
BC 557 $0.15 $0.10 $0.07 
BC 558 $0.15 $0.10 $0.07 
BC 559 $0.15 $0.10 $0.07 
BC 327 $0.20 $0.15 $0.12 
BC 337 $0.20 $0.15 $0.12 
BD 139 $0.75 $0.60 $0.50 
BD 140 $0.75 $0.60 $0.50 


| 


With Pins for easy board 


1000+ 
$1.70 $1.50 $1.40 $1.20 


ROG 
ROG 
ROO 
ROO 
ROD 
20D 
10D 
{0D 
{0D 
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OD IRVIN 
OD IRVIN 
OD IRVING 
OD IRVING 
OD IRVIN 
OD IRVING 
OD IRVIN 
OD IRVING 
OD IRVING 
OD IRVIN 
OD IRVING 
OD IRVING 
OD IRVIN 
OD IRVING 
OD IRVING 
OD IRVING 
OD IRVING 
OD IRVING 
OD IRVING 
OD IRVING 
OD IRVING 
OD IRVING 
OD IRVING 
OD IRVING 
OD IRVING 
OD IRVING 
OD IRVING 
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ROD IRVING ELECTRONICS ROD IRVING ELECTRONICS ROD IRVING ELECTRONICS ROD IRVING ELECTRONICS ROD IRVING ELECTRONICS ROD IRVING ELECTRONICS ROD IRVING ELECT 
ICS ROD IRVING ELECTRONICS ROD IRVING ELECTRONICS ROD IRVING ELECTRONICS ROD IRVING ELECTRONICS ROD IRVING ELECTRONICS ROD IRVING ELECTRONICS ROD IRVING ELECT 
ICS ROD IRVING ELECTRONICS ROD IRVING ELECTRONICS ROD IRVING ELECTRONICS ROD IRVING ELECTRONICS ROD IRVING ELECTRONICS ROD IRVING ELECTRONICS ROD IRVING ELECT 
NICS ROD IRVING ELECTRONICS ROD IRVING ELECTRONICS ROD IRVING ELECTRONICS ROD !RVING ELECTRONICS ROD IRVING ELECTRONICS ROD IRVING ELECTRONICS ROD IRVING ELECT 


NICS ROL ——— : ICS ROD IRVING ELECT 
i is IEC CONNECTORS LAMP HOLDERS 


ICS ROD IRVING ELECT 
ICS ROD IRVING ELECT 


NICS <V\ JICS ROD IRVING ELECT 
NICS =\—-|\\ JICS ROD IRVING ELECT 


DNICS ea ICS ROD IRVING ELECT 
ICS ROD IRVING ELECT 
CS ROD IRVING ELECT 
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See WALL BOARD 

DNICS 2 METRE LEAD IEC CLIP CORD GRIP CS ROD IRVING ELECT 

DNICS IEC 320 Chasis LINE This clip allows you to LAMP HOLDER CS ROD IRVING ELECT 

PNICS 240V Plug SOCKET ONE END mount wall plate switches, | p48196 $3.95 PACK OF THREE CS ROD IRVING ELECT 

Pee Size 52(W) x 29(H)mm. P1028 8 sci. sonsisssessansce $5.95 |powerpointsetc.flushwith Jo *“~ TRAVEL ADAPTORS oe an isis ao 
ebb The ideal pack forthe =| cs Rop |AVING ELECT 


DNICS Mounting holes 40mm | 
DNICS Used on cavily walls. ..eg. comprehensive CS ROD IRVING ELECT 


apart. Cutout 29(W) x 





DNICS 20(H)mm plaster, timber (not brick) traveller. USA, UK and | ©S 200 !AVING ELECT 
ONICS : S ROD IRVING ELECT 
NICS P10250..... swaseedvohuie $2.95 European plug CS ROD IRVING ELECT 

adaptors. (P17080, CS ROD IRVING ELECT 





IONICS 
ONICS 
ONICS 
ONICS ! 
ONICS 





LAMPHOLDER WITH P17060, P17100) CS ROD IRVING ELECT 


~ SWITCH 
Lampholder fits standard 





US/EUROPEAN TO 








LONICS IEC EXTENSION 10A cord and has a push bar AUSTRALIAN 

RONICS CABLE switch for standard lamps 

Se IEC Male Chassis _| ale to Female etc. MAINS ADAPTOR 

RONICS Socket with Fuse 2 Metres PT OO siitecoessasaninss $8.95 CS ROD IRVING ELECT 
RONICS Size 33(H) x 44(W)mm P1025 ccecesrcereenee.$14.95 VARIABLE AUTO CS ROD IRVING ELECT 
RONICS Mounting Holes36mm TRANSFORMER cs ROO IRVING ELECT 


RONICS 
ONICS 
RONICS | 
RONICS 
RONICS 
ONICS 
ONICS 
RONICS 
ONICS 
RONICS 
RONICS 
RONICS 


CS ROD IRVING ELECT 
; CS ROD IRVING ELECT 

; SS ROD IRVING ELECT 
Converts any twopinU.S Jes ago iavingececr 
or European plug to an CS ROD IRVING ELECT 


Australian two pin AC “S_ ROD IRVING ELECTF 
, SS ROD IRVING ELECT 
plug ‘§ 
Cc 





a 


apart. Cutout 31(H) x ELECTRICAL This transformer is very ~ 

30(W)mm usful for test bench or ce 

p ae ee $4.95 PN @f@] S510) 5] to) laboratory applictions which é 
need a continuously 

adjustable 0 to 250Vac. 5 

Amp supply. LIGHT SOCKET PLUG 

Please note: this is not an ADAPTOR 

isolation transformer and iS] P48110.........0040$2.95 

unsuitable for general 


household use. TRAVEL ADAPTORS 


SS ROD IRVING ELECT 
¢ Designed for use with CS ROD IRVING ELECTF 
240 volt AC operated SS ROD IRVING ELECT 


5S ROD IRVING ELECT 
Approval No.N11071 = > gop invING ELECT 






























































RONICS $295.00 
. F P18012.............00008 $5.95 13S ROD IRVING ELECT 
a IEC Female Chassis LIGHT DIMMER \ SS ROD IRVING apart = 
RONICS Socket Give a room that romantic SS ROD IRVING ELECT 
RONICS Size 35(W) x 28(H)mm feel or just save some energy 5S ROD IRVING ELECT 
RONICS Hole Cutout 32(W) x by installing a light dimmer. SS ROD IRVING ELECT 
ONICS 24(H). Simply snaps in This one fits standard wall 2S ROD !RVING ELECT 
RONICS fittings to replace the SS ROD IRVING ELECT 
RONICS $4.95 | S'S ab “— USA THREE PINTO = |PIGGY BACK 3$ ROD IRVING ELECTR 
RONICS vi eee ae bay " AUSTRALIAN SOCKET |EXTENTION LEADS 5§ ROD IRVING ELECT 
RONICS sie, ai Fats Lene SecunanyTabe Converts Australian mains | This is the new look in eee apeek 
! Salle iLarge) sia A self adhesive Aluminium plug ao; ieee aie ncaa iene ik ries 28 ROD IRVING ELECT 
RONICS M22500...s---c-cecc $18.50 | ape with a strong adhesive | Canadian mains plugs. other leads look old 2S ROD IRV NG ELECT 
Macca With A hit lat on one side and a shiny Does not convert voltage. |fashion! . ie : VING ere 
iat IEC 320 240V (small) wba dad old aluminium finish on the PPT OG ciaknascvnacesecenes $8.95 |Its a 240 volt, 10A 56 ROD oy ae a 
saeco other. Ideal for window or extension lead which is ce. Gr eae ae 
RONICS f >S ROD IRVING ELECT 
TRONICS co Line Socket PAS VO scissccveniss $18.95 small security applications. fitted with a socket on >S ROD IRVING ELECT 
TRONICS P1025 T..orsesenecosees woe 3.75 Simply stick the tape one and a piggy back >S ROD IRVING ELECTR 
TRONICS approximately 30mm from >S ROD IRVING ELECTR 
TRONICS the window edge, if the aed vases plug on 2S Ee Sidi cera 
TRONICS window cracks the tape e other. Turns your one e ROD ne ELECTR 
RONICS breaks setting off the alarm. UK THREE PIN TO point power point into two | ~~ ROD bd ae ELECTR 
TRONICS P . of >S ROD IRVING ELECTR 
TRONICS 33M reel. 9mm wide AUSTRALIN SOCKET __ |while giving you the <$ ROD IRVING ELECTR 
TRONICS 0.05mm thick. Converts Australian mains |benefit of an extension >S ROD IRVING ELECTR 
TRONICS $15080........ $19.95 lug to fit UK. Ireland lead. >S ROD IRVING ELECTR 
TRONICS IEC Line Plug PLUG IDENTITY 4 g Hi K 1 Metre P18060...$5.95 >S ROD IRVING ELECTR 
TRONICS As used In personal LABELS ingapore, Mong Kong, sd ade S$ ROD IRVING ELECTR 
TRONICS computers "N II th hs parts of the middle east, |2 Metre P18070...$6.95 =} °S ROD IRVING ELECTR 
TO OC | PIO aiictinnara Hos. | ee Wm Africa, etc. Does not 4 Metre P18080...$9.95 | 9 800 WV NcEECTR 
{ / 20D IRVING El 
STRONICS me Finest convert voltage. 6 Metre P18090...$11.95 | <s gop iAaviING ELECTR: 
CTRONICS pases Nas pea y PI7OBO iciecscse $8.95 SS ROD IRVING ELECTR 
t f lling the 4 
CTRONICS prevent'you trom: pulling Z SS ROD IRVING ELECTR 
CTRONICS RC wrong plug out of the socket! >§ ROD IRVING ELECTR 
CTRONICS | Never pull out that VCR or >S ROD IRVING ELECTR 
CTRONICS clock radio again or spend =| ALUMINIUM TAPE $$ ROD IRVING ELECTR 
CTRONICS ages trying to reset the thing! A self adhesive aluminium "CLICK" DOUBLE SS ROD IRVING ELECTR 
gl Sahara out your computer by mistake | applications in the ee 
FCTRONICS " lod ipecdliale sleciranic Unique dual adaptor. >S ROD IRVING ELECTR 
ECTRONICS ane ora iperans meting > “lar EUROPE 3 PIN TO More than justa double | °S._ 800 IRVING ELECTR 
mal oh ae i dueiee in Ge AUSTRALIAN SOCKET |adaptor. Holds plugs ee 
CTRONICS This pack gives you 38 pre- | industries. It can be used j oy eore wpe ‘S$ ROD IRVING ELECTR 
CTRONICS printed and 12 blank labels. for PCB repairs, screening Converts Australian mains |more securely. ‘S ROD IRVING ELECTR 
ECTRONICS IEC MAINS LEAD Stick them onto any of the _| of cables & enclosures plug to fit European style. |* 1 x right handed *S ROD IRVING ELECTR 
Sei SA 3 pin mains plug to 3 pin _| eight label holders that attach | susceptible to RFI & many | Also Noumea, Tahiti parts |adaptor P18022.....$5.50 Oe 
pernovics Rot{ tec RUS: to the appliance plug. pe ble aol of the Middle East. Asia [> Twin pack with leftand | “2 ROD Invine eLectA 
ECTRONICS 1.8 metres in length. HT TGBG.ccnsesistticreseed $4.06 | 20 ee eine and South America. Does |right hand adaptors "S ROD IRVING ELECTR 
ECTRONICS ROC] PIOZS2Z...cssreeeeersnneeeee $9.95 Bean AnIRK not convert voltage. P18024....ccccsssesseeee $9.95 | °S ROD IRVING ELECTR 
ECTRONICS S12540...........00 $19.95 P17100 $8.95 ‘S$ ROD IRVING ELECTR 
eEcTRONICS ROLL (ake (ttststi‘<‘<i;~é*éis* EE nsrrrrerrrzenene , *S ROD IRVING ELECTR 
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ECTRONICS ROL $$ ROD IRVING ELECTR 
ECTRONICS ROD IRVING ELECTRONICS ROD IRVING ELECTRONICS ROD IRVING ELECTRONICS ROD IRVING ELECTRONICS ROD IRVING ELECTRONICS ROD IRVING ELECTRONICS ROD IRVING ELECTR 
ECTRONICS ROD IRVING ELECTRONICS ROD IRVING ELECTRONICS ROD IRVING ELECTRONICS ROD IRVING ELECTRONICS ROD IRVING ELECTRONICS ROD IRVING ELECTRONICS ROD IRVING ELECTR 
ECTRONICS ROD IRVING ELECTRONICS ROD IRVING ELECTRONICS ROD IRVING ELECTRONICS ROD IRVING ELECTRONICS ROD IRVING ELECTRONICS ROD IRVING ELECTRONICS ROD IRVING ELECTR' 
ECTRONICS ROD IRVING ELECTRONICS ROD IRVING ELECTRONICS ROD IRVING ELECTRONICS ROD IRVING ELECTRONICS ROD IRVING ELECTRONICS ROD IRVING ELECTRONICS ROD IRVING ELECTR 
=CTRONIGS ROD IRVING ELECTRONICS ROD IRVING ELECTRONICS ROD IRVING ELECTRONICS ROD IRVING ELECTRONICS ROD IRVING ELECTRONICS ROD IRVING ELECTRONICS ROD IRVING ELECTR 
=CTRONICS ROD IRVING ELECTRONICS ROD IRVING ELECTRONICS ROD IRVING ELECTRONICS ROD IRVING ELECTRONICS ROD IRVING ELECTRONICS ROD IRVING ELECTRONICS ROO IRVING ELECTR 
=CTRONICS ROD IRVING ELECTRONICS ROD IRVING ELECTRONICS ROD IRVING ELECTRONICS ROD IRVING ELECTRONICS ROD IRVING ELECTRONICS ROD IRVING ELECTRONICS ROD lin 











D IRVING ELECTRONICS ROD IRVING ELECTRONICS ROD IRVING ELECTRONICS RO 
D IRVING ELECTRONICS ROD IRVING ELECTRONICS ROD IRVING ELECTRONICS RO 
D IRVING ELECTRONICS ROD IRVING ELECTRONICS ROD IRVING ELECTiRONICS RO 
D IRVING ELECTRONICS ROD IRVING ELECTRONICS ROD IRVING ELECTRONICS RO 
D IRVING ELECTRONICS _ ROD IRVING ELECTRONICS ROD IRVING ELECTRONICS RO 
D IRVING ELECTRON 
D IRVING ELECTRON 
D IRVING ELECTRON 
D IRVING ELECTRON 


D IRVIN s10)/B Om 4elb)-mel i 

aera TDAIS14A Asie 

BIIRVING ELECTRON 50 WATTS INTO 4 OHM +27V Power Supply sia 1 
ae A HIGH QUALITY AUDIO AMP IN A 9 PIN FLAT PACK. mmaging Davog 8 Deck antag an iat 


D IRVING ELECTRON totally individual. Something that nobody 
D IRVING ELECTRON | This amplifier will deliver up to 40W into 8ohm load with a +27.5V power rail. The else has. A clock that says something 
RVING ELECTRON | device is designed to meet the requirements of digital sound sources such as about its owner. Where do you buy a + Regen 


D IRVING ELECTRON nae ; © clock like that? You don't buy one, you 
D IRVING ELECTRON Compact Disc. The total harmonic distortion at 32W is less than 0.0032%. An 
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SCSI DB25 MALE PIN TO 








het ‘ ; hig lee mak | We'll supply all th ki 
|| Output mute Circuit prevents switch-on and switch-off clicks and the device is totally ah erat Sean dei 
D IRVING ELECTRON ica parts but you'll have to supply the 
D IRVING ELECTRON | Protected against short circuits and thermal runaway. The device will deliver 25W imagination. 50 PIN CENTRONICS (MALE) 







D IRVING ELECTRON 
D IRVING ELECTRON 
D IRVING ELECTRON 
D 
D 


into 8ohm with a +22V supply or 12.5W into 8ohm with a +16V supply. The metal 
plate on the package is connected to pin 4. - QUARTZ CLOCK 






+ Length: 2 Metres 

































D IRVING ELECTRON MOVEMENT 
D IRVING ELECTRON 

D IRVING ELECTRON Make your 

D IRVING ELECTRON own clock 

D IRVING ELECTRON using these 

D IRVING ELECTRON anologue 

D IRVING ELECTRON movements 

D IRVING ELECTRON which are 





D IRVING ELECTRON 
D IRVING ELECTRON 
D IRVING ELECTRON 
D IRVING ELECTRON 
J IRVING ELECTRON 


é SCSI 50 PIN CENTRONICS 
simple to use, 


offer quartz crystal accuracy and requires a (MALE TO MALE) 
single AA size battery to operate. The * Length: 2 Metre cable 
CMOS circuit drives a self starting, two pole 
stepper motor from a crystal ocillator, and 















































IRVING ELECTRON R13 Min Res 22k R10062 reduction drive from the second hand to the 
IRVING ELECTRON He lina pig minute and hours hand is through nylon 
IRVING ELECTRON RS Min Res 1500 R10036 gears. 
IRVING ELECTRON jo pa apt or The movement is supplied without hands 
D IRVING ELECTRON cs PC Elect 2 2uF 100V 15427 but uses the separate hands shown below. 
IRVING ELECTRON . Ceramic 220pF R15328 Time is set with a knob on the back 
ie pad C3, PCE F : 
IRVING ELEC RON cs'8 Green Cag GA, gine Movement is attached to the face with a Saal 
D IRVING ELECTRON c6 PC Elect 220uF 35V A15543 threaded brass boss having a shouldered 
y IRVING ELECTRON c7 Green Cap 0.022uF 15152 Braue hatter wat: LAPLINK SERIAL 
) IRVING ELECTRON 1-9 10+ Ug. en eee $12.95 COMBINATION CABLE 
IRVING ELECTRON 9 AND 25 PIN 
D IRVING ELECTRON Cat. No. U10183.. TDA1514A........... $18.95 $17.95 (FEMALE TO FEMALE) 
) IRVING ELECTRON . CHIMING CLOCK tL eialii: 2 asicen 
) IRVING ELECTRON Complete kit MOVEMENT le 
IRVING ELECTRON |, 2 P - 
evinc c.ectnon 1INCluding Heatsink 
RVING ELECTRON 





J IRVING ELECTRON 
IRVING ELECTRON 
) IRVING ELECTRON 
IRVING ELECTRON 
) IRVING ELECTRON 
) IRVING ELECTRON 
RVING ELECTRON 
RVING ELECTRON 
) IRVING ELECTRON 
NG ELECTRON 
IRVING ELECTRON 
) IRVING ELECTRON 
) IRVING ELECTRON 
) IRVING ELECTRON 





Cat No.K10320...649.95 
Double Sided 
plated through 


fibreg lass Po B . Especially | A quartz crystal clock exactly as standard LAPLINK PARALLEL CABLE 
designed with large copper tracks for use in schools and the sel Fete ce et “lett DB25 PIN (MALE TO MALE) 


a combined microchip chimes generator 
commercial environment. E10325......... $19.95 
























and amplifier pcb, driving a 57mm Length: 2 Metres 
diameter moving coil loudspeaker. The 
chimes generator and amplifier module is 










































































ee, oe owered separately by an additional two * 
ie Spit TABLE ALARM CLOCK MOVEMENT AA cells passin jie te wires from the oo Me 
: es - ECTRON ea aaeareeee or i clock module causes tunes to be hy ; 
AVING ELECTRON ager produced hourly. ls ; 
TEIN ELEC TACK Operating Current: <85yA @ 1.5V The microchip follows this sequence every AeA 
Gare seater Alarm current: 8mA@ 1.5V hour and usually needs to be 'synchro- igi. 
) IRVING EL EC] RON Alarm volume: .80db @ 10cm . nized' to the actual time with the aid of the : | 
IRVING ELECTRON Alarm Duration: 35 min *+20 min sete iti ih gi aM a A : 
ee ey ee +5 mi which simulates the closing of the clocks = = 
an Hivastge it A standard quartz movement with an sage lh eae Fl - contacts. The whole saver can be DUAL FLOPPY Be 
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Ss 40 PIN DUAL HARD DISK 
SI” CONTROLLER CABLE 
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With strong metal end clips 
P10538..... Were $755 each 
Now just $3.95 each. 
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-Remote-controlled 
electronic cockroach 


This version of the Electronic Cockroach has 
its steering controlled via an infrared link. 
You just put it on the ground, switch it on & 
steer it left or right by pressing one of two 
buttons on a hand-held transmitter. 


By JOHN CLARKE 


In February 1993, we published an 
Electronic Cockroach which automati- 
cally steered itself towards a dark cor- 
ner. This new design — called the Re- 
mote Control Cockroach — dispenses 
with the dark-seeking feature and has 
infrared remote steering instead. 

The Remote Control Cockroach con- 
sists of a PC board, two small motors, 
and a handful of cheap components 
to make the control circuitry and the 
IK transmitter. Admittedly, it’s cheap- 
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er to go out and buy a commercial 
remote-controlled toy but that won’t 
teach you anything. By contrast, this 
project will test your electronic and 
mechanical skills. It’s just for fun. 

A real cockroach has six legs but 
our electronic version has to make do 
with three wheels — two at the front 
and one at the back. The wheels at the 
front are independently driven by 
separate motors while the rear wheel, 
which is mounted on a swivel, trails 


behind. Steering is accomplished by 
stopping one of the motors. 

The simple but effective drive ar- 
rangement uses rubber bands to drive 
the front wheels directly from the 
motor spindles. In order to obtain 
maximum torque, each motor is driven 
by a pulse width modulated (PWM) 
control voltage rather than by a vary- 
ing DC voltage. This technique en- 
sures that the maximum peak voltage 
is always applied to the motor, re- 
gardless of the speed setting, and helps 
prevent stalling. 

Another worthwhile feature of the 
circuit is speed regulation for the mo- 
tors. Speed regulation helps the vehi- 
cle maintain its speed despite changes 
in load; eg, due to gradient or terrain. 

Fig.1 shows the basic principle of 
the motor speed regulator circuit. 
What happens is that the circuit moni- 
tors the back-EMF generated by the 


HIGH BACK EMF 
PIN 4, ICib & IC2b 


M™ 





TRIANGLE 
WAVEFORM 
PIN 6, IC2a 





APPLIED 


VOLTAGE 
OV 


LOW BACK EMF 


TRIANGLE 
WAVEFORM 
PIN 6, ICZa 





+6V 
APPLIED 


MOTOR 
VOLTAGE 
ov 


Fig.1: the motor speed of the vehicle is 
controlled by comparing the motor’s 
back-EMF with a triangle waveform to 
derive a voltage pulse train. If the 
motor slows, the back-EMF falls & the 
pulse length increases to bring the 
motor back up to the correct speed. 


motor. This back-EMF is compared 
against a triangle waveform generated 
by an oscillator and the resulting pulse 
waveform then drives the motor. 

When the motor is running at high 
speed (with a light load), the back- 
EMF is high and so the resulting pulses 
fed to the motor are quite narrow. 
However, if the motor is heavily 
loaded, the back-EMF drops because 
the motor slows down. This then in- 
creases the width of the pulses ap- 
plied to the motor to bring the motor 
back up to speed. 


Circuit details 


Fig.2 shows the circuit details. 
While it may look complicated at first 
glance, it can be readily split into two 
sections: (1) a remote control receiver 
(IC3 & IC4); and (2) the motor control 
circuitry (IC1 & IC2). Furthermore, the 
motor control circuitry can be split 
into two identical sections. IC1c, IC1b, 
ICia and Q1 control the right turn 
motor, while IC1id, IC2b, IC2c and Q2 
control the left turn motor. | 

IC2a is the triangle waveform gen- 
erator referred to earlier. This device 
is wired as a Schmitt trigger and oper- 
ates as follows: when power is first 
applied, pin 1 is high and the 2.2uF 










RECEIVER 

1 PC board, code 08307931, 84 x 
238mm : 

2 hobby motors (M1, M2 — Jaycar 
Cat. YM2707) 

2 42mm diameter plastic wheels 
(Aristo-craft or equivalent) 

1 130mm-length of 1/8-inch brass 
tubing 

1 150mm-length of 1/8-inch brass 
threaded rod 

4 brass nuts to suit 

1 22mm aluminium knob 

2 12mm untapped brass spacers 

2 9mm untapped brass spacers 

26mm untapped brass spacers 

4 1/8-inch steel washers : 

1 4-way AA square battery holder 

1 battery clip for holder 

4 AA 1.5V alkaline cells 

4 6 x 60mm-diameter rubber 
bands 

1 SPDT toggle switch (S1) 

2 10kQ horizontal trimpots 
(VR1,VR2) 

1 200mm-length 1.5mm copper 
wire 

1 250mm-length 0.8mm tinned 
copper wire 

1 80mm-length red hook-up wire 

1 80mm-length black hook-up wire 





































Semiconductors 

2 LM339 quad comparators 
(IC1,1IC2) 

1 4049 hex inverter (IC3) 

1 LM358 dual op amp (IC4) 

2 BD646 PNP Darlington 
transistors (Q1,Q2) 

1 BC548 NPN transistor (Q3) 

1 3.3V 400mW zener diode (ZD1) 

2 1N4004 1A diodes (D1,D2) 

3 1N4148 switching diodes 
(D3,D4,D5) 

1 BPW50 infrared photodiode 

(IRD1) 


capacitor at pin 6 begins to charge via 
the 22kQ resistor. When the capacitor 
voltage exceeds the voltage on pin 7, 
pin 1 goes low and the capacitor now 
discharges until the voltage at pin 6 
drops below the voltage on pin 7 again. 
Pin 1 then switches high again and so 
the process is repeated indefinitely 
while ever power is applied. 

The resulting triangle waveform at 


PARTS LIST 


1 1000uF 16VW PC electrolytic 


3 470kQ 2 4.7kQ 
12 100kQ 1 2.2kQ 
1 68kQ 7 1kQ 
3 47kQ 1 3900 
“1 22K. 1 1800 
1 15kQ 1 1200 
10 10k 1 479 
TRANSMITTER 


Semiconductors 


Capacitors — 

1 470uF 16VW PC electrolytic 
1 100uF 16VW PC electrolytic 
2 10uF 16VW PC electrolytic 
3 2.2uF 16VW PC electrolytic 
3 0.1u.F MKT polyester 

1 .047uF MKT polyester 

5 .01nF MKT polyester 

5 100pF ceramic 


Resistors (0.25W, 1%) 


1 plastic case, 82 x 54 x 30mm 

1 PC board, code 08307932, 47 x 
45mm 

2 momentary click-action 
PC-mount switches 

1 216 9V battery 

1 battery clip : 

8 machined IC pins (from socket) 


1 ICM7555, LMC555CN CMOS 
timer (IC1) 

2 CQY89A IR LEDs (LED1,LED2) 

1 BC328 PNP transistor (Q1) 

2 1N4004 1A diodes (D1,D2) 


Capacitors | 

1 220uF 16VW PC electrolytic 
1 0.1u.F MKT polyester 

1 .01uF MKT polyester 


Resistors (0.25W, 1%) 


1 4.7MQ 1 150 
1 100kQ2 15.60 
1 5.6kQ 






pin 6 is applied to the non-inverting 
inputs of IC1a, ICib, IC2b & IC2c. 
IC1b compares the triangle waveform 
with the voltage on its pin 4 input, as 
set by trimpot VR1 and the back EMF 
developed by motor M1, to produce a 
pulsed waveform. 

ICib’s output is inverted by [C1a. 
Thus, each time the output of IC1b 
swings low, pin 1 of IC1a is pulled 
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g.2 (left): IC1b, I1C1a & Q1 drive 
otor M1 on one side of the vehicle, 
ile IC2b, IC2c & Q2 drive motor 
2 on the other. IC2a is the triangle 
aveform generator — its output is 
pmpared with the back-EMF's 
pnerated by the two motors using 
1b & IC2b. Infrared diode IRD1 
eceives steering pulses from the 
ansmitter. These pulses are 
rocessed by IC3a-f, IC4a & IC4b & 
sed to switch the motor drive 
ircuits. 





igh (via a 10kQ pull-up resistor) and 
Q1 is held off. Conversely, when IC1b’s 
output swings high, IC1a’s output goes 
low and turns transistor Q1 on via a 
1kQ current limiting resistor. 

Because Q1 is a Darlington type, it 
requires only a small amount of base 
current to fully switch on. Diode D1 
protects Q1 against any large voltage 
spikes that are generated by motor M1 
when the transistor turns off. 

The back-EMF developed by the 
motor is sampled by a voltage divider 
consisting of a 4.7kQ resistor and a 
1kQ resistor and the sampled voltage 
then applied to D3. When the motor 
is off, D3 will be forward biased and 
so a sample of the back-EMF also ap- 
pears across the associated 10yF filter 
capacitor. This voltage is then further 
filtered by a 1kQ resistor and 2.2uF 
capacitor and applied to pin 4 of IC1b. 

If the back-EMF rises, the voltage 
on pin 4 also rises. As a result, the 


pulses from IC1b become narrower 


and the motor slows down. Con- 


versely, if the back-EMF falls, the volt- 
age on pin 4 of IC1b also falls and the 
output pulses become wider to bring 
the motor back to the set speed. The 
initial speed of the motor is set by 
trimpot VR1. 

When Q1 is switched on, D3 is re- 
verse biased and so the filtered back- 
EMF voltage in unaffected (ie, the 
back-EMF is monitored only when 
the drive to the motor turns off). 

Motor M2 is controlled in exactly 
the same manner by IC2b, IC2c and 
Q2. The back-EMF of this motor is 
monitored via diode D4, while VR2 
sets the overall speed of the motor. 


Infrared receiver 


The infrared receiver consists of lin- 
ear amplifier stages IC3a-IC3f and 
comparators IC4a & IC4b. This sec- 
tion of the circuit is powered from a 
regulated 3.3V rail so that it will be 
unaffected by battery voltage fluctua- 
tions due to motor operation. 

Because op amps have very poor 
frequency response and low gains 
when powered from 3.3V, CMOS in- 
verters have been used as amplifiers 
instead. These are biased to operate 
in a linear mode by connecting a 
100kQ feedback resistor between each 
input and output. 

IR pulses from the transmitter are 
picked by infrared receiver diode IRD1 
which then applies voltage pulses to 
pin 9 of IC3a. The resulting voltage 
pulses on IC3a’s pin 10 output are 





This “under-the-chassis” view shows the arrangement of the front & rear wheel 
assemblies. A small piece of black cloth was glued to the rear wheel so that its 
appearance matched the other wheels. 


LEFT TURN | 4ous 


SIGNAL 
PIN 6, IC3f 
| ; 33ms | 
AVERAGE 
LEVEL 0.3mV 
PIN 2, IC4a 
40uS 
RIGHT TURN 
SIGNAL 
PIN 6, IC3f 
Pes i a 0.7ms 
AVERAGE 
LEVEL 
PIN 2, IC4a ~150mV 


Fig.3: the left & right turn signals 
consist of 40s pulses with repetition 
rates of 33ms & 0.7ms, respectively. 
The filtered signal on pin 2 of IC4a is 
about 0.3mV for a left turn signal & 
about 150mV for a right turn signal. 


then amplified by IC3b-IC3f. Each of 
these amplifiers operates with a gain 
of 10, as set by their 100kQ and 10kQ 
feedback resistors. 

The .01uF capacitor at the input of 
each amplifier rolls off the frequency. 
response below 1.6kHz to filter out 
50Hz mains signals. As an additional 
precaution, a 100pF capacitor is con- 
nected across each feedback resistor 
to roll off the response above 16kHz. 

Note that pin 7 to IC3f is tied to the 
3.3V supply rail via a 47kQ resistor. 
This ensures that pin 6 of IC3f re- 
mains low when no IR signals are 
being received. When IR signals are 
received from the transmitter, pin 6 of 
IC3f delivers an amplified positive- 
going pulse train. 

The output from IC3f is split two 
ways. First, it drives the inverting in- 
put (pin 2) of IC4a via an RC filter 
circuit. Second, it drives an AGC fil- 
ter consisting of a 120Q resistor, di- 
ode D5 and a .047uF capacitor. 

When an IR signal is received, the 
positive-going pulses from IC3f charge 
the .047uF AGC capacitor via D5. If 
the voltage across the capacitor rises 
above 1.4V, Q3 turns on and shunts 
the signal at pin 11 of IC3b viaa 0.1pF 
capacitor. This forms a crude form of 
automatic gain control (AGC) that pre- 
vents the amplifier stages from over- 
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Fig.4: the transmitter 
circuit uses 7555 timer 
IC1 to drive two infrared 
LEDs via switching 
transistor Q1. The pulse 
repetition rate depends 
on whether the 4.7MQ or 
100kQ timing resistor is 
selected & this in turn 
depends on whether S1 
or S2 is pressed. 


REMOTE COCKROACH TRANSMITTER 


loading when a strong infrared signal 
is received. 

The DC level at pin 2 of IC4a is used 
to discriminate between a left or right 
turn signal from the irfrared trans- 
mitter. Fig.3 shows how it works. 

As shown, both the left and right 
turn signals consist of a train of 40us 
pulses. However, whereas the left turn 
pulses have a repetition rate of 33ms, 
the right turn pulses have a repetition 
rate of just 0.7ms. As a result, the 
filtered signal on pin 2 of IC4a will be 
close to OV (0.3mV to be exact) for a 
left turn signal and about 150mV fora 
right turn signal. 

IC4a compares the filtered signal 
on it pin 2 input with a 120mV refer- 
ence voltage on its non-inverting (pin 
3) input, as set the 10kQ and 390Q 


Fig.5: the top two traces on this oscilloscope photograph 
show the triangle waveform at pin 5 of IC2b 
superimposed on the back-EMF (pin 4 of IC2b). The lower 
trace shows the motor drive signal at pin 14 of IC2c. 
(Note: the vertical sensitivity is 0.2V/div for the top two 
traces and 1V/div for the bottom trace). 
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divider resistors. Its output at pin 1 
will thus be high for a left turn signal 
and low for a right turn signal. The 
47kQ feedback resistor provides hys- 
teresis so that the op amp switches 
cleanly at the transition point. 

If the output from IC4a is low, pin 9 
(and thus pin 14) of ICid will also be 
low. The output of IC2c will thus be 
pulled high and so Q2 and motor M2 
will be off. M1 continues to run how- 
ever, and so the vehicle turns right. 

Conversely, if a left turn signal is 
received, pin 1 of IC4a goes high and 
so motor M2 runs. Pin 10 of IC1c will 
now be at “Vcc (due to the two 100kQ 
divider resistors), while the output of 
IC4b will be low due to the AGC sig- 
nal on pin 6. Pin 11 of IC1ic will now 
be lower than pin 10 and so Q1 and 





motor M1 turn off. M2 is still runnil 
however, and so the vehicle now turl 
left. 

When no infrared signal is receive 
the outputs of IC4a and IC4b are bot 
high and both motors are free to ru 

Power for the circuit is derived fro 
a 6V battery pack comprising four AJ 
cells. S1 switches power on and o 
and the 6V rail is used to directl 
power the Darlington transistors (Q 
& Q2). This rail is decoupled using 
1000uUF capacitor. 

IC1 & IC2 are powered via ¢ 
decoupling circuit consisting of < 
180Q resistor and 470uF capacito 
while the remainder of the circuit is 
powered from a regulated 3.3V rai 
derived using ZD1. 








Transmitter circuit 


The transmitter circuit uses a 7555 
timer (IC1) to drive two infrared LEDs 
via switching transistor Q1 — see Fig.4. 

IC1 is wired as an astable oscillator 
and delivers 40us wide negative- 
going pulses to transistor Q1 when 
power is applied. Each time a pulse is 
received, Q1 turns on and drives the 
two infrared LEDs (LED1 & LED2) via 
a 5.6Q current limiting resistor. This 
results in brief 1A current pulses 
through the LEDs but since the aver- 
age current is much lower than this, it 
is well within the LED ratings. 

The pulse repetition rate depends 
on which of two timing resistors is 
selected and this in turn depends on 
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Fig.6: this oscilloscope photograph shows the right turn 
signal from the transmitter. The trace shows the voltage 
developed across the 5.6Q current limiting resistor in 
series with the infrared LEDs. The 40us pulses occur once 
every 0.7ms (scope settings: 1V/div vertical sensitivity & 


0.1ms horizontal timebase). 


Fig.7: install the parts on the FC board as shown in this wiring diagram. Make 
sure that all polarised parts are correctly oriented (see Fig.2 for semiconductor 
pin-out details) & note that the metal bodies of the motors must be grounded. 


whether S1 or S2 is pressed. If S11 is 
pressed, the 4.7MQ resistor is selected 
and the pulses occur once every 33ms. 
If S2 is pressed, the 100kQ timing 
resistor is selected and the pulses oc- 
cur every 0.7ms. 


SOLDER NUT 







30mm 


SOLDER 


1/8" THREADED BRASS ROD 


Power for the transmitter is derived 
from a 9V battery and is applied to the 
circuit via D1 or D2, depending on 
which switch is pressed. A 220uUF ca- 
pacitor decouples the supply rail 
and helps supply the peak current to 


<—— 9mm UNTAPPED BRASS SPACER E 
SOLDERED IN HOLE IN PCB 


22mm DIA 
ALUMINIUM 
KNOB 


SOLDER 


9mm BRASS 
SPACER 


SOLDER 


DRILL HOLE THROUGH 
KNOB THIS END 


Fig.8: the rear wheel assembly is made up using a 22mm-diameter 
aluminium knob, a 150mm-length of threaded brass rod, two 9mm 
spacers & several nuts & washers. Make sure that the knob spins freely 
on its spacer & that the pivot assembly rotates freely before soldering 


the nuts to the threaded rod. 





the LEDs, while the 0.1uF capacitor 
provides supply decoupling for IC1. 


Construction 


All the parts for the Remote Control 
Cockroach are installed on a PC board 
coded 08307931 — see Fig.7. 

No particular order need be fol- 
lowed when installing the parts on 
the PC board but make sure that all 
polarised parts are correctly oriented. 
These include the electrolytic capaci- 
tors, diodes, transistors and ICs. Take 
care also with the orientation of the 
infrared photodiode (IRD1). After 
mounting, bend its leads at right an- 
gles so that its photosensitive area 
faces upwards (see photo). 

The circuit diagram (Fig.2) shows 
the pin details for IRD1 and the tran- 
sistors. 
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SHAFT : 


RUBBER 


BAND ; 
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ADJUST FOR RUBBER 
BAND TENSION 






The two motors are secured to the 
PC board using enamelled copper wire 
straps (1.5mm-thick) — see photos. In 
each case, one strap is soldered to the 
motor body to provide shielding for 
the receiver circuitry. You will have 
to scrape away some of the enamel on 
each of the two straps to achieve a 
good solder joint. 

Once the motors have been secured, 
they can be wired to the PC board as 


LED1 LED2 





220uF “tig” 
4.7M 


Fig.11: parts layout for the remote 
control transmitter. The two switches 
are mounted on machined IC pins & 
must be correctly oriented (see text). 
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UNDERSIDE OF PC BOARD 











12mm UNTAPPED BRASS 
SPACERS SOLDERED 
TO PC BOARD 














1/8" BRASS 
TUBING 


shown in Fig.7. Note that the motor 
terminals are not identified. If either 
motor subsequently runs backwards, 
just swap the wiring to the PC board. 

The 9mm spacer for the rear wheel 
pivot can now be soldered into place. 
This spacer is mounted vertically 
immediately to the left of IC3 and 
should be installed so that it protrudes 
about 3mm above the board surface. 

The circuit can now be checked for 
correct operation. To do this, wind 
both trimpots fully clockwise, apply 
power and check for +5V (approx.) on 
pin 3 of IC1 and on pin 3 of IC2. ZD1 
should have a nominal 3.3V across it 
and this voltage should appear on pin 
1 of IC3 and pin 8 of IC4. 

If the supply voltages are correct, 
rotate each trimpot until its corre- 
sponding motor runs reliably at slow 
speed. Check that each motor exhib- 
its a fair amount of torque when you 
try to stop it by grabbing hold of its 
shaft. If one or both motors fails to 
operate, go over the board carefully 
and check for wiring errors. 


Mechanical assembly 

The first step in the mechanical 
assembly is to apply a convex mound 
of solder to each motor shaft, as shown 


J+--—— SHAFT 


Fig.10: this plan view 
shows how the motor 
shafts are coupled to 
the front wheels via 
the rubber bands. 
RUBBER Position the axle so 
a that the rubber bands 
stretch by about 7mm 
when they are 
installed & adjust the 
spacers so that the 
wheels clear the PC 
board by about 2mm. 


MOTOR 


WASHERS 


CRIMP END 
WITH 
PLIERS 


in Fig.9. This ensures that the rubber 
bands remain on the shafts and don’t 
wind off when the motors start to run. 

To form this solder mound, run the 
motor at a slow speed, apply the iron 
and allow the solder to slowly build 
up on the shaft (important: wear eye 
goggles to avoid getting solder in your 


REMOTE CONTROLLED 
COCKROACH 


ie ICD) 





Fig.12: this is the full-size artwork 
for the transmitter front panel. 








This close-up view shows the solder mound on the shaft of one of the motors. 
The two motors are fastened to the PC board using straps made from 1.5mm- 
diameter copper wire, with at least one strap soldered to each motor body to 
provide shielding for the receiver front end. 


eyes). When a sufficient mound has 
built up, remove the iron and allow 
the solder to cool with the motor still 
running. Once the solder has cooled, 
it can be carefully shaped using a 
small file. Again, this is best done 
while the motor is running. 

The front wheel assembly is next. 
Temporarily fit one of the wheels to 
the axle, position it on the underside 
of the vehicle and fit the rubber band 
as shown in Fig.10. Position the axle 


so that the rubber band is just stretched 
by about 7mm and mark the position 
of the axle on the board with a pencil. 
The two 12mm spacers can now be 
soldered to the underside of the PC 
board (see Fig.10). Position these 
spacers so that additional 6mm 
spacers can be fitted as shown. These 
spacers ensure that the inside edges 
of the wheels clear the PC board. 
The wheels can now be fitted and 
secured by crimping the axle ends 








Bend the leads of the photodiode 
(IRD1) through 90° so that its sensitive 
area faces upwards as shown in this 
photograph. 


with pliers. Note that two small wash- 
ers are fitted between each wheel and 
the crimped axle end so that the wheel 
turns freely. Don’t just use one washer 
here. If you do, it may bind on the 
crimped end of the axle and stop the 
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The transmitter PC board clips into a small plastic utility case, leaving enough 
room at one end for the 9V battery. Bend the leads of the two IR LEDs are right 
angles so that the devices protrude through holes drilled in one end of the case. 


wheel from rotating freely. 

The pivoting rear wheel assembly 
is shown in Fig.8. We used an alu- 
minium knob for the wheel and 1/8- 
inch threaded brass rod for the swivel. 
The normal shaft hole in the knob 
was drilled right through to accept 
the brass rod, while a 9mm brass 
spacer serves as the wheel bush. This 
brass spacer fits into the existing 6mm- 
diameter shaft hole in the knob. 

The wheel assembly is fitted to one 
end of the brass rod and secured with 
a nut on either side. Check that the 
wheel turns freely before soldering 
the nuts in position. This done, bend 
the rod into a U-shape around the 
wheel, taking care to ensure that it 


{ 
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finishes up at right angles to the axle. 


The end of the rod is then bent up- 
wards through 90° about 60mm from 
the axle, so that it fits through the 
vertical spacer on the PC board. 

Finally, the battery holder can be 
secured to the PC board using two 
more rubber bands. 


Transmitter assembly 


Fig.11 shows the assembly de- 
tails for the infrared transmitter. 











08307932 





Fig.13: full-size etching pattern for the 
transmitter PC board. 









All the parts are installed on a PC 
board coded 08307932 and this clips 
neatly into a small plastic case. 
Before mounting any of the parts, 
drill out the mounting holes for each 
of the two switches using a 1/16-inch 
drill. A machined IC pin (obtained 
from a machined-pin IC socket) should 
now be pushed into each mounting 
hole. Push each pin down to its top 
flange, so that only about 0.5mm of 
the pin remains above the board. This 
done, the two pushbutton switches 
can be mounted and soldered directly 
to the tops of the pins (see photo). 
Be sure to orient the switches ex- 
actly as shown in Fig.11 — ie, with the 
flat side of each switch towards the IR 
LEDs. 


Adjust trimpots VR1 & VR2 on the main board so that the two 
motors run at the same speed. This will ensure that the vehicle 
tracks in a straight line with no steering input. If one of the 
motors runs backwards, just swap its lead connections to the 


PC board. 








The two pushbutton switches are mounted by soldering 
their leads to machined IC pins that sit about 0.5mm above 
the surface of the PC board. 


This close-up view shows how the battery clip is modified 
so that the battery assembly fits inside the case. Part of the 
plastic moulding around two of the screw holes in the lid 

must also be cut away to provide clearance for the battery. 


The remaining parts can now be installed on the PC 
board. Mount the two infrared LEDs at full lead length 
and make sure that you orient them correctly (the anode 
lead is the longer of the two). After mounting, the two 
LEDs are bent over at right angles so that they protrude 
through two holes drilled in one end of the case. 

You will also have to drill two holes in the lid of the 
case for the pushbutton switches. This can be done by 
useing the self-adhesive label as a drilling template. 

Note that the battery clip must be modified to allow the 
battery assembly to fit inside the case. This simply in- 
volves removing the plastic cover from the top of the clip 
and soldering the two leads to the sides of the eyelets 
instead of to the top. In addition, you will have to cut 
away part of the plastic moulding around two of the 
screw holes in the lid, to provide clearance for the battery. 

Test the operation of the transmitter by checking that 
the left and right switches stop the right turn and left turn 
motors respectively. Warning: do not hold the transmitter 
too close to the receiver diode, as this will only overload 
the front end of the receiver and cause incorrect opera- 
tion. 

Finally, check the transmitter operation with the car on 
the ground. By walking directly behind the vehicle, you 
should be able to steer it left or right at will with the 
transmitter. Note that the range of the infrared link is 
limited to about three metres, due to the low supply 
voltage used for the receiver circuit. Sc 





08307931 
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Fig.14: full-size etching pattern for the main PC board. 
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Servicing your R/C transmitter 


BY BOB YOUNG 


Modern R/C equipment has dramatically 
improved in quality & reliability in the past 
few years but still responds well to routine 
maintenance. This month, we will look at 
some of the basic servicing procedures. 


So your favourite toy is ailing? 
Range is down, one of the servos is 
chattering away around neutral and 
all in all you feel it is unwise to ven- 
ture out to the flying field, race track 
or pond. You desperately need a re- 
laxation fix. What to do? 


This ancient unit is an absorption wavemeter 
that has served the author for many years. 
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From the outset I must state that the 
best place for ailing R/C equipment is 
back with father (ie, the manufacturer). 
However in Australia 1993, father usu- 
ally resides overseas. Thus, the next 
best is factory appointed agents. These 
agents usually have trained techni- 

cians, circuits, good test 
equipment and the correct 
range of spares, a vital point 
in equipment that is subject 
routinely to 100G+ deceler- 
ations. 

Having decided to waive 
the above options, you are 
about to embark on the great 

adventure — finding out how 
your set works. 


Test equipment 


For AM systems, the test 
equipment required is very 
basic and for those fortunate 
enough to possess an oscil- 
loscope, even the modula- 
tion pattern is plainly vis- 
ible. For FM systems, the re- 
quirements in regards to test 
equipment are more strin- 
gent and thus more expen- 
sive. PCM (pulse code modu- 
lation) adds a new dimen- 
sion, with software analysis 
on top of FM to be taken into 
account, and is outside the 
scope of this article. 

The really basic elements 
for AM servicing are the 





usual assortment of handtools, a tooth- 
brush, a can of CRC.226 spray cleaner 
and a multimeter. To this, in descend- 
ing order of importance, may be added 
the following: cycling battery charger, 
oscilloscope (preferably 15MHz band- 
width or better), absorption wave- 
meter, servo analyser and signal gen- 
erator. For FM sets, you can add a 
modulation meter and Pee 
counter to the list. 

Finally, for tuning a modern trans- 
mitter, a spectrum analyser is a must, 
because part of the tuning procedure 
involves the suppression of harmon- 
ics. 


The transmitter 


Fig.1 is the schematic of a typical 
Tx and recourse to the actual circuit 
diagrams for your make and model of 
set will be a great help. Fig.2 gives the 
typical PPM pulse train. : 

The great difficulty with modern R/ 
C equipment is the in-house integrated 
circuit. In the old days of discrete 
components, circuits could be traced, 
components were clearly labelled and 
substitutes could often be purchased 
at the local electronics store. 

These days, the encoder and decod- 
er are usually in a single IC labelled 
with a house number and available 
only from the manufacturer’s agent. 
Fortunately, the RF section is usually 
still discrete and thus can be serviced. 

However, I must point out here that 
the most probable causes of trouble 
are battery or mechanical. The élec- 
tronics rarely fails, so there is much 
that can be done by the handy model- 
ler to keep his or her gear in good 
condition. 

One of the problems with R/C trans- 
mitters as far as testing is concerned is 
the measurement of power. As the 
antennas are built in and do not use 
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thus can be serviced. 
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the modulator. 


coax connections, it is difficult to hook 
up test equipment. This type of equip- 
ment is also expensive and not read- 
ily available to the average modeller. 

Thus, one of the most helpful in- 
struments for transmitter testing is the 
absorption wavemeter. They can be 
built by the home constructor and 
provide a useful guide to transmitter 
output. 

One of the photos accompanying 
this article shows my original wave- 
meter, much admired over the years 
by customers but sadly now showing 
its age. Built in 1955, this meter has 
done Trojan service. Standing in the 
one spot at Riverwood for 22 years, it 
has provided me with an instant guide 
to the relative field strength of all 
transmitters. Because it contains no 
batteries, it provides a stable and thus 
reliable indication of transmitter out- 
put. 

In open air, it will provide a reading 
from a typical Tx up to 10 metres. 
When using a wavemeter, it is impor- 
tant to remember that long extension 
leads or large masses of metal placed 
in the vicinity of the wavemeter or 
transmitter will influence the meter 
reading. Thus, the Tx test area must 
be kept clear of these items. 

While there is very little in the cir- 
cuitry of an absorption wavemeter, its 
mechanical construction can be a lit- 
tle tricky although the photos of my 
treasured unit may not demonstrate 
this. If possible and if parts are avail- 
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ig.1: block diagram of a typical radio-control transmitter. The encoding 
ircuitry will be contained in a single IC but the RF section is usually discrete 


ie een e-em \/ 


Fig.2: typical PPM pulse train from a radio-controlled transmitter. If you 
have a CRO, you can check that this waveform appears at the output from 


able, I may be able to describe the 
construction of an absorption wave- 
meter in a future issue. 


Battery checks 


To begin your analysis of your R/C 
system, take the back off the Tx and go 
straight for the batteries. Statistically, 
this is number one on the list of sus- 
pects. Modern rechargeable AA cells 
have a useful life in excess of five 
years if treated with respect and some 
of the SAFT AA cells in Silvertone 
sets are still working after 10 years. 
Personally, I recommend replacing 
battery packs in transmitters every 
three to five years and airborne packs 
in the same time frame or after physi- 





give off corrosive gases which can eat 
the legs clean off components and 
devour PC board tracks. 

“Black wire” usually appears in the 


‘black or negative battery lead and is 


only associated with nicad batteries. 
This curious corrosion completely re- 
moves all traces of copper from the 
conductor and replaces it with some 
sort of black garbage. The wire then 
becomes dark or black in appearance, 
very brittle and incapable of carrying 
any current. Electronic problems 
usually associated with a lack of earth 
will then begin to appear and ulti- 
mately the set will fail completely. 

It is more dangerous in the airborne 
battery because of the amount of cur- 
rent drawn by the servos. A compli- 
cating factor is the high level of en- 
gine vibration which may eventually 
snap the wire as it becomes more brit- 
tle as the corrosion progresses. ‘Tin 
plating the conductors slows the proc- 
ess considerably and unplated cop- 
per conductors should not be used as 
battery leads. The corrosion can cross 
soldered joints but usually stops at 
the switch. So all wiring associated 
with the battery, switch and charging 
circuits should be examined regularly. 

This may mean removing covers Or 
cutting off heatshrink sleeving on Ca- 
bles. Please do not be put off by this 
for the results may be well worth it. 
Model aircraft in particular demand 
preventative maintenance and even if 
the batteries come out of the inspec- 
tion squeaky clean, you will at least 
have no concerns in this area. 

The batteries and leads should be 
examined once every two years and 
once salting of the terminals begins to 


One of the most useful instruments for 
transmitter testing is the absorption 
wavemeter. They are very easily built by 
the home constructor & provide a useful 
guide to transmitter output. 


cal damage from a crash. 

Inspect the batteries for any signs of 
corrosion and, in particular, examine 
the battery leads very closely for signs 
of “black wire syndrome”. You should 
also examine the components and the 
PC board area above the battery for 
corrosion. When the cells vent, they 


appear, every six months after that. 
CRC-226 sprayed onto the battery 
terminals, charge socket and switch 
from new will slow down the black 
wire problem considerably. Repeat 
this procedure every 12 months or so. 

Since I last wrote about “black wire 
syndrome” in the February 1990 is- 
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While there is very little circuitry inside an absorption wavemeter, its 
mechanical construction can be a little tricky. A wavemeter contains no 
batteries & provides a reliable indication of transmitter output. 


sue, I still have found no clear expla- 
nation of the cause and I am more 
mystified than ever about this prob- 
lem. I have even found several cases 
of “black wire” in signal leads and 
one in the positive lead. The red lead 
in question was in a portable telephone 
and the corrosion had eaten the tracks 
off the PC board. The black lead was 
perfectly OK, something that I have 
never encountered before in any nicad- 
powered system. 


Board contamination 


The above problem raises the spec- 
tre of the most serious outcome of 
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battery corrosion — contamination of 
the PC board and surrounding elec- 
tronics. We have a tendency at Silver- 
tone Electronics to call all problems 
by pet names and by far the most 
baffling service problem I have ever 
encountered was the “kitchen table 
syndrome”. 

The problem manifested itself in a 
shift of servo neutrals, something quite 


_ extraordinary in PPM systems. There 


was no sign of corrosion in the en- 
coder components or PC board tracks. 
This shift appeared at random inter- 
vals and all attempts to pin down the 
cause were fruitless. Heating, freez- 


ing and vibration testing failed to p 
duce the slightest shift in neutral 
my factory but as soon as the c 
tomer took it home, the neutrals wou 
shift. This went on for several wee 
You can imagine the havoc created 
the service department. Tempers wet 
fraying and reputations were in ta 
ters. 

The owner of this particular set live 
in a small flat and did all of his wor 
on his models on the kitchen tabl 
after tea. In other words, after he had 
cooked his evening meal. Thus, wé 
eventually reasoned, the kitche 
would be full of steam and cooking 
smells. 

In desperation, I blew on the PC 
board through a piece of heatshrink 
sleeving which localised the airstrea 
to a small segment of the PC board. 
The tube provided a venturi effect, 
chilling the air and leaving moisture 
on the PC board. Bingo! The neutrals 
shifted immediately I blew on the PC 
board just above the negative battery 
terminal and by quite a considerable 
amount. The same test on a new trans- 
mitter of the same brand and model 
yielded no result. The servo neutrals 
remained normal. 

















The set’s history 


An examination of the history of 
the transmitter revealed that the prob- 
lem appeared after the customer had 
the original battery replaced, because 
it had split during charging. The origi- 
nal was a button cell battery pack and 
these were quite prone to this prob- 
lem once they had aged. 

It appeared that the battery chemi- 
cals had vented onto the PC board 
and formed a substrate which, when 
overlaid with cooking fumes and 
steam, provided a leakage path suffi- 
cient to alter the pulse width of the 
one-shot generators. Scrubbing the PC 
board with solvents and spraying ona 
liberal coating of lacquer completely 
eliminated the problem and the set 
soldiered on to a respectable retire- 
ment. 

As always, this problem was sim- 
ple once solved. We now do the “blow 
test” as routine on all transmitters 
over a few years old. In addition, PC 
boards are always cleaned and lac- 
quered after battery replacement. 

Modern sets incorporate the lessons 
learned in dealing with these prob- 
lems and some transmitters now have 
the battery in a semi-sealed compart- 





ment to minimise the incursion of 
vented battery gases into the areas 
containing electronics. Some gas may 
still find its way up into the electron- 
ics however, so always be alert for 
signs of corrosion, particularly where 
the battery wires join onto the PC 
board. 


Charging the batteries 


This now brings us to the problems 
of battery charging. No more vexing a 
problem exists for modellers than 
fighting their way through the maze 
of argument and counter argument 
surrounding the care and charging of 
nicad batteries. I feel that much of the 
above damage is the result of poor 
charging techniques. Yet modern 
nicad batteries have many built-in 
safeguards to prevent damage caused 
by overcharging and figures quoted 
by SAFT, for example, give a safe over- 
charge of 20,000 hours at the c/10 
rate. 

Why then, does “black wire” occur, 
what can be done to prevent it and 
what is the actual chemical process 


involved? The battery literature main- 


do you come to grips with a foe as 
slippery as this? 

(Editor’s note: the electrolyte in 
nickel cadmium and alkaline manga- 
nese cells is based on potassium hy- 
droxide (ie, caustic potash) and this is 
released if these cells vent or leak. 
The vent for nicad cells is at the posi- 
tive end. If the cells are leaking, the 
electrolyte can travel under the heat- 
shrink sleeving of the case and then 
up the battery leads by capillary ac- 
tion and ultimately migrate to the 
tracks of the PC board. Thus, it would 
seem that the “black wire syndrome” 
is essentially a product of corrosion 
between copper and potassium hy- 
droxide). 


Storing nicads 


Originally, common wisdom for the 
storage of nicads was to fully dis- 
charge each cell and store it in the 
discharged state with a strap shorting 
out each cell. I have seen nothing 
since that has altered my view that 
this is the correct method for storing 
nicads. It is, however, almost impos- 
sible to do with a set of stacked cells 


Nicads are now the number one killer of 
model aircraft. It is safe to say that all sets 
fitted with nicads will be subject to corrosion 
to a greater or lesser degree at some stage 


of their lifetime. 


tains a stony silence on all of the 
above. 

In the absence of any official, de- 
finitive data, I can only offer the fol- 
lowing subjective advice based on 40 
years of practical experience with 
nicad batteries. 

Firstly, nothing is as it seems. Above 
I stated that I feel the damage is caused 
by overcharging yet I can quote sev- 
eral cases of sets which were pur- 
chased from new, charged once or 
twice and never used again; a very 
common problem in modelling. These 
sets some years later exhibited severe 
black wire corrosion. Again, I call this 
problem the “black wire syndrome” 
because I first encountered it in the 
black or negative battery lead and yet, 
as stated above, I have also encoun- 
tered black wire syndrome in the sig- 
nal and positive battery leads. How 


that have been sealed in a plastic hous- 
ing. 

Therefore, I recommend that after 
each operating session, you should 
use a cycling battery charger. Dis- 
charge the batteries to their safe end- 
point (1V per cell) and leave them in 
this state until the night before the 
next session. | 

At Silvertone, I use a chart recorder 
to trace the voltage curve on all.sets 
we service. This uses a fixed load 
current of 270 milliamps (which is 
the industry standard for the simula- 
tion of a 4-servo system) and gives a 
trace of about two hours for a good set 
of nicads — equivalent to 8-10 15- 
minute flights. If the set is not used 
for a period in excess of six months, 
run a couple of discharge/charge cy- 
cles to keep the chemicals circulating 
inside the battery. As before, it’s best 





to leave the cells in a discharged state. 

Avoid overcharging and high rate 
charging. If you do not agree with 
leaving the batteries flat, then cycle 
them every time before you go flying. 
If you do not have a cycling charger, 
then use a battery discharger and your 
regular charger. SILICON CHIP has pub- 
lished details of these devices, as noted 
at the end of this article. 


The No.1 killer 


I have spent a considerable amount 
of time on nicads in this issue because 
they are now the number one killer of 
model aircraft and a great source of 
vexation for all modellers and indeed 
all users of nicads. It is safe to say that 
all sets fitted with nicads will be sub- 
ject to corrosion to a greater or lesser 
degree at some stage of their lifetime. 

Some of the latest transmitters fit- 
ted with sealed batteries which are 
housed in a moulded compartment 
inside the transmitter case may be the 
exception. These batteries slide into 
their compartment and the clips make 
contact with nickel plated leaf springs. 
Thus, there is a solid nickel barrier 
between the batteries and the trans- 
mitter interwiring. This type of trans- 
mitter is a pain to repair because once 
the back comes off, all contact is lost 
with the battery. However, they do 
represent the most logical approach 
to preventing battery corrosion. 

The principles above apply to all 
nicad-powered devices. They are 
problems we will all become more 
familiar with in time. This is not to 
say that nicads have become more 
unreliable. Rather quite the opposite, 
for they have become much more ro- 
bust and reliable over the past few 
years, particularly in the AA cell con- 
figuration. However, the reliability of 
the electronics has far outstripped that 
of nicads and left them in the low spot 
on the totem pole. 

Next month, we will look at some 
of the electronic and mechanical main- 
tenance procedures. 
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Restoring an old valve tester 


A valve tester is an invaluable item of test 
equipment for the vintage radio restorer. They 
are usually not too difficult to restore to full 
working order &, although not infallible, can 
give a good indication as to the serviceability 


of unknown valves. 


Recently, I acquired a valve tester, a 
late model Palec ET-4a which was in 
quite reasonable condition for its age. 
By “late model”, I mean that it was 
made sometime in the late 1950s and, 
therefore, is capable of testing the 
smaller 7 and 9-pin miniature valves 
in addition to the earlier pre-war types. 

Older valve testers can be a prob- 
lem in that they will not accommo- 
date miniature valves without the aid 
of an adaptor of some type. Very early 
testers that cannot handle octal valves 
have fairly limited use and make bet- 
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ter display items than working valve 
testers. | 

I paid $80 for the Palec and it was 
bought because the tester was accom- 
panied by its original instruction 
manual. For some reason or other, 
instruction books for valve testers be- 
come lost over a period of time in 
much the same manner that antique 
radio receivers frequently become 
separated from their original loud- 
speakers, 

The interesting aspect of the Palec 
manual was the fact that it appeared 





The valve sockets are mounted on the top of the Palec valve tester & this 
allows dust to accumulate in the connections. Dust-free storage is essential 
for trouble-free operation. 





to be almost unused. Some pages were 
slightly marked with a few grubby 
fingerprints but otherwise the book 
looked almost new rather than 30- 
plus years old. 

Printed on the front cover of the 


manual is the name of a Victorian 


TAFE College, which gives a clue as 
to why this particular valve tester has 
had so little use. Valve technology 
occupies only a very small part of any 
modern electronics course and no 
doubt the old valve tester has spent 
the best part of its life sitting on a 
shelf. | 

But although the instruction manual 
looked near new, the same could not 
be said for the tester itself. It had been 
collecting dust for many decades and 
the top-mounted valve sockets were 
chocked full of dirt and grime from 
years of unprotected storage. What’s 
more, all of the 10 straight-line switch 
levers were bent to one side and a 
knob and the power cord plug were 
missing as well. 

One often has to take a punt with 
this vintage radio caper and the old 
valve tester looked as though it would 
clean up OK. Besides, coming up with 
something different every month for 
my column is no easy task and repair- 
ing a valve tester suddenly seemed. 
like a really good idea! 


Restoration 


Restoring an instrument of this na- 
ture is relatively simple. A valve tester 
is little more than a power transformer 
plus a mass of switches, socket con- 
tacts and connecting wires, so it’s only 
a matter of getting these components 
to operate again. 

Basically, it boils down to cleaning 
the dust out of the switch and socket 
contacts and adding a little lubrica- 
tion here and there so that the me- 
chanical parts work smoothly again. 


: ; 








Two new top cap leads had to be made for the Palec valve tester. They plug into : 


the small socket at centre top. 
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This close-up view shows the test meter which indicates whether a valve is 


good, doubtful or should be replaced. The “shorts” neon is mounted in the top 


right-hand corner. 


It was evident by turning some of 
the rotary switches that some form of 
maintenance was necessary. They felt 
stiff and gritty and to use them in that 
condition would result in considerable 
damage. Dust and moving parts are a 
bad combination. 

The back of the tester was removed 
and with the aid of a small paint brush 
and a few blasts of compressed air, the 
dust from inside the cabinet was force- 
fully removed. 

Cleaning the valve sockets was the 
next item and they took quite some 
time to do. Pipe cleaners dipped in 
solvent did a good job of the larger 
sockets, while a tooth brush and a 
drill shank were used on the smaller 
sockets. Again, compressed air was a 


handy aid to the cleaning process. 

The sockets were also checked for 
contact tension and any loose ones 
were adjusted so that they had a firm 
grip on the base pins. Many of these 
socket connections were making poor 
contact and if they had not been at- 
tended to they would have given noth- 
ing but trouble. 


Switches 


The switches (and there are plenty 
of them in a valve tester) were all 
flushed out with contact cleaner. 
Spraying on the solvent while activat- 
ing the switch gear soon cleaned the 
contacts and washed away the rub- 
bish. A couple of drops of oil on the 
control shafts also helped to make 





switching a little smoother. 

If a switch is a bit scratchy in its 
operation after cleaning, then a light 
spray of WD40 or some similar com- 
pound may help to improve things. 
These contact cleaners contain a lu- 
bricant which helps the dry switch 
contacts slide in and out of contact 
more freely. Unfortunately, any oil 


~ type of lubrication will eventually 


collect dust, so unless the instrument 
is properly stored, dirty contact prob- 
lems may occur again at a later date. 
The front control panel on the Palec 
has six rotary switches plus 10 4-posi- 
tion straight-line lever switches. The 
filament switches alone have 21 dif- 
ferent positions and cover a range of 
voltages from 0.6V to 117V. A valve 
tester with malfunctioning switches 
is not only an unreliable instrument 
but is a frustrating thing to operate. 


Power transformer 


It was at this stage of the proceed- 
ings that I thought the worst had hap- 
pened. Checking out the power trans- 
former indicated that there was a seri- 
ous problem; what appeared to be an 
open winding. However, the problem 
sorted itself out when the filament 
voltage switches were set to their cor- 
rect positions. Whew! 

The power transformer is the heart 
of any valve tester. It is not an every- 
day, common garden variety trans- 
former but one with multiple tappings 
for a wide range of voltages. Both the 
primary and the secondary windings 
are tapped and to find a working trans- 
former would be an almost impossi- 
ble task. The power transformer of the 
ET-4a has no less than 33 individual 
connections and isa transformer wind- 
er’s nightmare! 

Ifa valve tester’s transformer has an 
open winding, it is a repair job for a 
skilled tradesman because each tap- 
ping must deliver a specific voltage. 

One of the rotary switches had a 
cluster of resistors attached to it and a 
check on these indicated that they 
were still operative and within toler- 
ance. However, a small paper capaci- 
tor mounted on the same switch was 
replaced with a modern polyester one 
in case it had deteriorated over the 
years. 

The bent switch levers were no trou- 
ble to straighten and the front panel 
looked a good deal better after the job 
had been done. 

Other incidentals included check- 
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A “ring-in” control knob (top, left) was fitted to the old valve tester to replace a 


knob that had gone missing & a matchin 


g knob fitted to the other side. Despite 


having several buckets full of knobs, a suitable match for the original knobs 


could not be found. 


ing and zeroing the panel meter, clean- 
ing and checking the wire-wound 
range potentiometer, and fitting two 
new knobs to the top two controls 
(one to replace the missing knob and 
the other to match the replacement). 
A couple of top cap leads were also 
made up and the whole cabinet and 
front panel was polished with auto- 
motive cut and polish compound. 
The cut and polish treatment re- 
moved most of the lighter scratches 
and smeary marks and also rejuve- 
nated the paint work. Finally, a 3-pin 
plug was fitted to the power cord and 
the restoration was complete. All that 
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The power transformer (centre) has 33 individual 
tappings. A transformer breakdown would require an 
expensive rewind & what a job that would be. Note the 


surrounding switch gear & wiring. 
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remained was to see if the old Palec 
valve tester would work. 


Testing 


No problems were encountered dur- 
ing the trail run and the tester func- 
tioned well. A couple of known de- 
fective valves activated the “shorts 
neon” indicator which is build into 
the test meter. Known good valves 
were also tested and the meter needle 
swung over to the green “good” sec- 
tion of its movement. 

But although the tester worked nor- 
mally, I was not in complete agree- 
ment with some of the test data. 







There are some peculiar discrepan 
cies in the ET-4a’s instruction book 
eg, the range control settings for 6A 
and 6A8 valves. The book recom 
mends a range control setting of 35 fo 
the 6A7 and 28 for the 6A8. As far as I 
am aware, there is no difference be- 
tween these two valves apart from 
their base configurations. A 6A8 is a 
6A7 with an octal base. 

Another example of different test 
settings is the 6D6 and 6U7. Again, 
only the bases of these two valves are 
different. Perhaps the later versions 
used a more active cathode coating 
material and produced different lev- 
els of emission 

It is interesting to note that when a 
number of new valves were tested in 
the Palec, the meter needle usually 
indicated a reading no higher than 85 
on a 0-100 scale — about half the 
“GOOD” range. Why shouldn’t the 
meter give a reading of 100 when test- 
ing new valves? 

A valve needs a certain minimum 
level of emission to function properly 
and additional emission above this 
level doesn’t make the valve work any 
better. While new valves may have 
considerable variations in emission 
levels, there is no reason to assume 
that the “stronger” valves perform bet- 
ter or last longer than those with less — 
but adequate — emission. 

What is important is that a valve 
tester indicate the minimum effective 
emission level at the lower end of the 
“GOOD” range on the meter. Any valve 
that tests below this level can then be 
considered to be too low in emission 











This old valve tester is typical of so many instruments that are now turning up. 





It’s dirty, no longer working & has no instruction manual or valve test data. This 
particular tester has sockets for Philips side contact valves which could be an 


advantage at odd times. 


to function at its full potential. Of 
course, such a valve may still work 
but its performance will be lacking. 

To set the tester so that the meter 
reads 100 on new valves could cause 
suspect valves to actually read “good” 
when they should read “doubtful” or 
“replace”. One particular valve tester 
I have used was a bit this way in- 
clined and just about every valve 
tested would whack the needle hard 
over on the good scale. It was a great 
valve tester — nearly every valve tested 
better than new! 

One interesting aspect of the Palec 
valve tester is its 7-pin socket. For the 
benefit of readers who may be unfa- 











The range control potentiometer is a 
wire-wound unit & was found to be in 
excellent condition. It is important 
that this control has clean contacts & 
functions smoothly. 


miliar with 7-pin valves, there are 
two different sizes, one having the 
pins on a slightly larger diameter cir- 
cle than the other. The 6A7 is of the 


~ smaller size and the old 59 is of the 


larger. The Palec will only take the 
smaller base size and there is no test 
data for the 59. 

Another Palec tester I have used 
occasionally takes only the larger base 
size. That minor detail doesn’t mean 
that there is no test data for the 6A7 
and other small 7-pin valves. There is 
test data even if the tester will not 
directly accommodate them. The most 
likely explanation is that an adaptor 
was originally used to cope with this 
situation but that this has long since 
gone the way of all adaptors — it has 
been lost. 

Incidentally, the 7-pin socket in my 
Heathkit tester will accept both base 
sizes because the socket connections 
have been made slightly elongated. 
The smaller base pins make contact 
with the inside of the socket connec- 
tions, while the larger base pins con- 
tact the outside of the socket connec- 
tions. 

My Palec valve tester has turned 
out to be a very useful instrument and 
I would hate to go back to the days 
when I did not have a valve tester. 
While they are not infallible, they do 
give a good indication of the service- 
ability of unknown valves. When re- 
storing a derelict receiver, that is very 
useful information to have. SC 












TAPE DECK OR RADIO 
POWER LEADS 

Plugs and Sockets 
Test prods and leads 


TOUCH MICRO SWITCHES 
as used on TV sets. 4 for $1 
TRANSISTOR EAR PIECES 


$1.50 
$1.50 


| plug & lead 4 for $2 


PUSH BUTTON SWITCHES 
4 pos 50c 


SPEAKER TRANSFORMERS 
7000 to 15/Ohm 5W $10 
7000 to 3.50hm 15W $10 
5000 to 3.50hm $10 
SPEAKERS 

5x7 $5 6x4 $4 
5"8 Watt $5 


TUNING CAPACITOR 
2 gang covers fi 
all Aust. AM ee 
bands. $10. 
P&P $1.80 for ° 
one or two. 


INLINE FUSE HOLDERS 4 FOR 


$1 

SHIELDED LEADS 7ft 

3.5 to 3.5 

3.5 to 6.5 $1 
6.5 to 7ft 75¢ 
Inline Baynet Plugs & Sockets 
4 tor $1 


SHIELDED CABLE 10m $2 
TAG STRIPS 10 for $2 mixed 
TWO WAY SPEAKER 
CROSSOVER NETWORK $2 
CAPACITORS 

6N8 150V 50c 
1000uF 16V 50c 
1000uF 50V $1 ea 
0.0039uF 1500V 50c 
0.0068 250V 10 for $1 
47uF 63V $1 ea 
47uF 160V 3 for $1 
470uF 16V 3 for $1 
47uF 200V $1 ea 
0.1uF 250V 5 for $1 
680uF 40V 3 for $1 
0.027 250V 4 for $1 
10uF 25V 10 for $1 
22uF 160V 5 for $1 
0.039uF 400V 4 for $1 
IC SOCKETS 


16 pin * 24 pin * 28 pin 
Four for $1 


PLUGS & SOCKETS 

R.C.A. plugs and sockets 50c 
pair 

2.5mm sockets 4 for $1 
3.5mm sockets 4 for $1 
6.5mm sockets 4 for $1 
Thermistors 4 for $1 


Speaker plugs and sockets 


4 pin 50c pair 
2 pin 50c pair 
POTS 

1/2Meg $1.50 
Dual 2 Meg Ganged Lin $2.00 
1/2 Meg Switch $2.00 
Dual 1 Meg Ganged Lin $2.00 
1 Meg $1.50 
1 Meg Dual Ganged Log $2.00 
1 Meg Switch $2.00 
10k Ganged Log $1.00 
25k Dual Ganged $2.50 
50 Ohm Single 50c 
ELECTROS 

20UF 450V $1.50 
2000UF 25V $1 
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SPECIAL Dual 
VU Meters $4. 
P&P $1.80 for 
one or two 


SPECIAL PICK UP ARM 
Includes cartridge and stylus. 
Plays mono or stereo $15 


SLIDE POTS 

1/2 Meg dual $1 
1 Meg Dual $2 
1 Meg Dual $2 
1k Dual $1 
25k Dual $2 
5k Single 50c 
250k Single 50c 
10k Single 50c 
5 MIXED ROTARY SWITCHES 
5 for $2.50 Special 

SPECIAL 

12 Mixed Switches $4.50 
200 MIXED SCREWS 


self-tappers, bolts, nuts etc. 
200 for $2 


i. RADIO SUPPRESSORS 4 
for $2 

OXTAL VALVE SOCKETS $1 
each 

Stick Rectifiers TV20SC $2 
Transistors 

AD61-62 pair $3 

AD 149 $2 each 


Chrome 1/4" push on knobs 
RRP 1.20 EA 10 for $1 
Mixed capacitors fresh stock 
100 for $2 

Mixed resistors all handy 
values 

100 for $2 

Slide pot knobs 10 for $1 
1F 455kHz for valve radios 
$2 ea 

Telsco Microphone Ceramic 
$2 pp $1 


SPECIAL: CELLULAR 
HORN TWEETER 





Mounting specification 
12.5cm x 7.1cm. Frequency 
range 2000-20,000Hz. 
Sensitivity 105dB. Maximum 
power 30 Watts. Impedance 8 
ohms. $12. 


TV CRYSTALS 
4.43619kHz 03061 NDK; 
8.867238kHz 03122.937 
$2 each. 


VALVES 
6K7 $10 
6U7 $10 
6V4 $7 


6SL7$10 6M5 $12 
205A $10 M84 $12 
12AT7 $10 IRS $10 
6BL8$7  6J5$10  6LEA8 $10 
6SA7$10 6AS6$10 6N8 $12 
12AX7 $10 6AN8 $10 6BV7 $10 
6BQ5$10 6005$10 6EM7 $10 
GAVE $10 12DL8$10 6AU6 $10 
6SN7$10 6136$10  12AU7 $10 
EF50$7  12BL6$10 6LM6 $10 
6K8$12  6X4$10 £F86 $10 
1$5$7 6SL7$10 6X9 $10 
6BM8$10 12X4$10  6BAL6 $10 
5AS4$10 6BE6$12 152 $5 

IT4 $7 6V4 $8 6AQ5 $10 
6AMB $10 


122 Pitt Road, 
North Curl Curl, NSW 2099 


Phone (02) 905 1848 
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PC Program Calculates Great Circle Bearings. 


March 1990: 6/12V Charger For Sealed Lea 
Acid Batteries; Delay Unit For Automatic Ante 
nas; Workout Timer For Aerobics Classes; 1 
Channel Mixing Desk, Pt.2; Using The UC390 
SLA Battery Charger IC. 


April 1990: Dual Tracking +50V Power Suppl 
VOX With Delayed Audio; Relative Field Strengt 
Meter; 16-Channel Mixing Desk, Pt.3; Active C 
Filter For Weak Signal Reception; How To Finc 





May 1990: Build A 4-Digit Capacitance Meter 
High Energy Ignition For Cars With Reluctor Dis 
tributors; The Mozzie CW Transceiver; Wavefor 
Generation Using A PC, Pt.3; 16-Channel Mixing 
Desk, Pt.4. 


June 1990: Multi-Sector Home Burglar Alarm; 
Low-Noise Universal Stereo Preamplifier; Load 
Protection Switch For Power Supplies; A Speed 
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Alarm For Your Car; Design Factors For Model 
Aircraft; Fitting A Fax Card To A Computer. 


July 1990: Digital Sine/Square Generator, Pi 
(Covers 0-500kHz); Burglar Alarm Keypad & Com- 
bination Lock; Simple Electronic Die; Low-Cost 
Dual Power Supply; Inside A Coal Burning Power 
Station; Weather Fax Frequencies. 


August 1990: High Stability UHF Remote Trans- . 


mitter; Universal Safety Timer For Mains Appli- 
ances (9 Minutes); Horace The Electronic Cricket; 
Digital Sine/Square Wave Generator, Pid: 


September 1990: Music On Hold For Your Tel- 
ephone; Remote Control Extender For VCRs; 
Power Supply For Burglar Alarms; Low-Cost 3- 
Digit Counter Module; Simple Shortwave Con- 
verter For The 2-Metre Band. 


October 1990: Low-Cost Siren For Burglar 
Alarms: Dimming Controls For The Discolight; 
Surfsound Simulator; DC Offset For DMMs; The 
Dangers of Polychlorinated Biphenyls; Using The 
NE602 In Home-Brew Converter Circuits. 


November 1990: How To Connect Two TV Sets 
To One VCR; A Really Snazzy Egg Timer; Low- 
Cost Model Train Controller; Battery Powered 
Laser Pointer; 1.5V To 9V DC Converter; Intro- 
duction To Digital Electronics; Simple 6-Metre 
Amateur Transmitter. 


December 1990: DC-DC Converter For Car Am- 
plifiers; The Big Escape — A Game Of Skill; Wiper 
Pulser For Rear Windows; Versatile 4-Digit Com- 
bination Lock; 5W Power Amplifier For The 6- 
Metre Amateur Transmitter; Index To Volume 3. 


January 1991: Fast Charger For Nicad Batteries, 
Pt.1; Have Fun With The Fruit Machine; Two- 
Tone Alarm Module; Laser Power Supply; LCD 
Readout For The Capacitance Meter; How Quartz 
Crystals Work; The Dangers When Servicing Mi- 
crowave Ovens. 


February 1991: Synthesised Stereo AM Tuner, 
Pt.1: Three Inverters For Fluorescent Lights; Low- 
Cost Sinewave Oscillator; Fast Charger For Nicad 
Batteries, Pt.2; How To Design Amplifier Output 
Stages; Tasmania's Hydroelectric Power System. 


March 1991: Remote Controller For Garage 
Doors, Pt.1; Transistor Beta Tester Mk.2; Synthe- 
- sised AM Stereo Tuner, Pt.2; Multi-Purpose I/O 
Board For PC-Compatibles; Universal Wideband 
RF Preamplifier For Amateurs & TV. 


April 1991: Steam Sound Simulator For Model 
Railroads; Remote Controller For Garage Doors, 
Pt.2; Simple 12/24V Light Chaser; Synthesised 
AM Stereo Tuner, Pt.3; A Practical Approach To 
Amplifier Design, Pt.2; Playing With The Ansi.Sys 
File: FSK Indicator For HF Transmissions. 


May 1991: 13.5V 25A Power Supply For Trans- 
ceivers: Stereo Audio Expander; Fluorescent Light 
Simulator For Model Railways; How To Install 
Multiple TV Outlets, Pt.1: Setting Screen Colours 
On Your PC. 


June 1991: A Corner Reflector Antenna For UHF 
TV: 4-Channel Lighting Desk, Pt.1; 13.5V 25A 
Power Supply For Transceivers; Active Filter For 
CW Reception; Electric Vehicle Transmission 
Options; Tuning In To Satellite TV, Pt.1. 


July 1991: Battery Discharge Pacer For Electric 
Vehicles; Loudspeaker Protector For Stereo Am- 
plifiers; 4-Channel Lighting Desk, Pt.2; How To 
Install Multiple TV Outlets, Pt.2; Tuning In To 
Satellite TV, Pt.2; PEP Monitor For Amateur Trans- 
ceivers. 





a 


August 1991: Build A Digital Tachometer; Mast- 


~ head Amplifier For TV & FM; PC Voice Recorder; 


Tuning In To Satellite TV, Pt.3; Installing Win- 
dows On Your PC; Step-By-Step Vintage Radio 
Repairs. 


September 1991: Studio 3-55L 3-Way Loud- 
speaker System; Digital Altimeter For Gliders & 
Ultralights, Pt.1; Build A Fax/Modem For Your 
Computer; The Basics Of A/D & D/A Conversion; 
Windows 3 Swapfiles, Program Groups & Icons. 


October 1991: Build A Talking Voltmeter For 
Your PC, Pt.1; SteamSound Simulator Mk.II; Mag- 
netic Field Strength Meter; Digital Altimeter For 
Gliders & Ultralights, Pt.2; Getting To Know The 
Windows PIF Editor. 


November 1991: Colour TV Pattern Generator, 
Pt.1: Battery Charger For Solar Panels; Flashing 
Alarm Light For Cars; Digital Altimeter For Gliders 
& Ultralights, Pt.3; Build A Talking Voltmeter For 
Your PC, Pt.2; Modifying The Windows INI Files. 


December 1991: TV Transmitter For VCRs With 
UHF Modulators; Infrared Light Beam Relay; Solid- 
State Laser Pointer; Colour TV Pattern Genera- 
tor, Pt.2; Windows 3 & The Dreaded Unrecov- 
erable Application Error; Index To Volume 4. 


January 1992: 4-Channel Guitar Mixer; Adjust- 
able 0-45V 8A Power Supply, Pt.1; Baby Room 
Monitor/FM Transmitter; Automatic Controller For 
Car Headlights; Experiments For Your Games 
Card: Restoring An AWA Radiolette Receiver. 


February 1992: Compact Digital Voice Recorder; 
50-Watt/Channel Stereo Power Amplifier; 12VDC/ 
240VAC 40-Watt Inverter; Adjustable 0-45V 8A 
Power Supply, Pt.2; Designing A Speed Control- 
ler For Electric Models. 


March 1992: TV Transmitter For. VHF VCRs; 
Studio Twin Fifty Stereo Amplifier, Pt.1; Thermo- 
static Switch For Car Radiator Fans; Telephone 
Call Timer; Coping With Damaged Computer 
Directories; Valve Substitution In Vintage Radios. 


April 1992: Infrared Remote Control For Model 
Railroads: Differential Input Buffer For CROs; Stu- 
dio Twin Fifty Stereo Amplifier, Pt.2; Understand- 
ing Computer Memory; Aligning Vintage Radio 
Receivers, Pt.1. 


May 1992: Build A Telephone Intercom, Low- 
Cost Electronic Doorbell; Battery Eliminator For 
Personal Players; Infrared Remote Control For 
Model Railroads, Pt.2; A Look At Large Screen 
High Resolution Monitors; OS2 Is Really Here; 
Aligning Vintage Radio Receivers, Pt.2. 


June 1992: Multi-Station Headset Intercom, Pt.1; 
Video Switcher For Camcorders & VCRs; Infra- 
red Remote Control For Model Railroads, Pt.3; 
15-Watt 12-240V Inverter; What's New In Oscillo- 
scopes?; A Look At Hard Disc Drives. 


July 1992: Build A Nicad Battery Discharger; 8- 
Station Automatic Sprinkler Timer; Portable 12V 
SLA Battery Charger; Off-Hook Timer For Tele- 
phones; Multi-Station Headset Intercom, Pt.2. 


August 1992: Build An Automatic SLA Battery 
Charger; Miniature 1.5V To 9V DC Converter; 
Dummy Load Box For Large Audio Amplifiers; 
Internal Combustion Engines For Model Aircraft; 
Troubleshooting Vintage Radio Receivers. 


September 1992: Multi-Sector Home Burglar 
Alarm: The Interphone Digital Telephone Ex- 
change, Pt.2; General-Purpose 3%-Digit LCD 
Panel Meter; Track Tester For Model Railroads; 
Build A Relative Field Strength Meter. 


October 1992: 2kW 24VDC To 240VAC Sine- 
wave Inverter; Multi-Sector Home Burglar Alarm, 
Pt.2; Mini Amplifier For Personal Stereos; Elec- 
tronically Regulated Battery Charger (Charges 
6V, 12V & 24V Lead-Acid Batteries). 


November 1992: MAL-4 Microcontroller Board, 
Pt.1; Simple FM Radio Receiver; Infrared Night 
Viewer; Speed Controller For Electric Models, 
Pt.1; 2kW 24VDC To 240VAC Sinewave Inverter, 
Pt.2: Automatic Nicad Battery Discharger; Modifi- 
cations To The Drill Speed Controller. 


December 1992: Diesel Sound Simulator For 
Model Railroads; Easy-To-Build UHF Remote 
Switch; MAL-4 Microcontroller Board, Pt.2; Speed 
Controller For Electric Models, Pt.2; 2kW 24VDC 
To 240VAC Sinewave Inverter, Pt.3; Index To 
Volume 5. 


January 1993: Peerless PSK60/2 2-Way Hifi 
Loudspeakers; Flea-Power AM Radio Transmit- 
ter; High Intensity LED Flasher For Bicycles; 2kW 
24VDC To 240VAC Sinewave Inverter, Pt.4; 
Speed Controller For Electric Models, Pt.3; Re- 
storing A 1920s Kit Radio 


February 1993: Three Simple Projects For Model 
Railroads; A Low Fuel Indicator For Your Car; 
Audio Level/VU Meter With LED Readout; Build 
An Electronic Cockroach; MAL-4 Microcontroller 
Board, Pt.3; 2kW 24VDC To 240VAC Sinewave 
Inverter, Pt.5; File Backups With LHA & PKZIP. 


March 1993: Build A Solar Charger For 12V Bat- 
teries; An Alarm-Triggered Security Camera; Low- 
Cost Audio Mixer for Camcorders; Test Yourself 
On The Reaction Trainer; A 24-Hour Sidereal 
Clock For Astronomers. 


April 1993: Solar-Powered Electric Fence; Build 
An Audio Power Meter; Three-Function Home 
Weather Station; 12VDC To 70VDC Step-Up Volt- 
age Converter; Digital Clock With Battery Back- 
Up; A Look At The Digital Compact Cassette. 


May 1993: Nicad Cell Discharger; Build The 
Woofer Stopper; Remote Volume Control For Hifi 
Systems, Pt.1; Alphanumeric LCD Demonstra- 
tion Board; Low-Cost Mini Gas Laser; The Micro- 
soft Windows Sound System. 


June 1993: Windows-Based Digital Logic Ana- 
lyser, Pt.1; Build An AM Radio Trainer, Pt.1; Re- 
mote Control For The Woofer Stopper; A Digital 
Voltmeter For Your Car; Remote Volume Control 
For Hifi Systems, Pt.2; Double Your Disc Space 
With DOS 6. 


July 1993: Build a Single Chip Message Re- 
corder; Light Beam Relay Extender; Build An AM 
Radio Trainer, Pt.2; Windows Based Digital Logic 
Analyser; Pt.2; Low-Cost Quiz Game Adjudicator, 
Programming The Motorola 68HC705C8 Micro- 
controller — Lesson 1; Antenna Tuners — Why 
They Are Useful. 


August 1993: Low-Cost Colour Video Fader; 60- 
LED Brake Light Array; A Microprocessor-Based 
Sidereal Clock; The Southern Cross Z80-based 
Computer; A Look At Satellites & Their Orbits; 
Unmanned Aircraft — Israel Leads The Way. 


PLEASE NOTE: all issues from November 1987 
to August 1988, plus the October 1988, February 
1989 & August 1989 issues, are now sold out. All 
other issues are presently in stock, although stocks 
are low for older issues. For readers wanting 
articles from sold-out issues, we can supply pho- 
tostat copies (or tearsheets) at $6.00 per article 
(incl. p&p). When supplying photostat articles or 
back copies, we automatically supply any rel- 
evant notes & errata at no extra charge. 
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Got a technical problem? Can’t understand a piece of jargo 
and we'll answer your question. Write to: Ask Silicon Ch 


SLA charger for 
lead acid batteries 


I have a question about the SLA 

Battery Charger featured in the Aug- 
ust 1992 issue of SILICON CHIP. I know 
that it is intended for sealed lead acid 
(SLA) batteries but I want to know if it 
can be used to charge conventional 
lead acid batteries used in cars. ere 
Stanmore, NSW). 
* Yes, you can use the SLA Battery 
Charger to charge ordinary car batter- 
ies. In fact, we have pressed the proto- 
type charger into service for recharg- 
ing the heavy duty batteries used dur- 
ing the development of the 240VAC 
2kW inverter. 

There are, however, two minor 
drawbacks. As presented in August 
1992, the circuit has a maximum cur- 
rent output of 3A and this is a little 
slow if you want to charge large bat- 
teries in a hurry. Second, as the name 
suggests, the charger has been opti- 
mised to suit sealed lead acid batter- 
ies and the changeover from main 
charge to float mode at 14.6V is prob- 
ably a little higher than optimum for 
conventional lead acid batteries. 


Drill speed control 
notsmooth ~— 
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you suggest what is wrong? (A. K., 
Penshurst, NSW). 
* When we published this heavy- 


92 SILICON CHIP 


reason why - 


and there is a lot of “cogging” at 
even quite high speed settings. Can 


On the other hand, typical car bat- 


tery chargers are pretty crude by com-. 


parison with the SLA battery charger 
and they simply rely on the rising 
voltage of the battery to cut back the 
charging current to a reasonable level: 
there is no such nicety as a “float 
charge” mode on these simple charg- 
ers. 


Nixie tube 
data wanted 


Thanks for the refreshing digital 
clock project recently published is the 
April 1993 issue of SILICON CHIP. I 
found it interesting to go back to bas- 
ics and build what otherwise would 
have been a meaningless 1-chip 
project. I am determined to further 
enhance the project by changing the 
display to Nixie tubes. I know that 
might sound crazy but I’m really bored 
by LEDs & LCDs and after much 
searching I got my hands on four 
matching tubes. 

Could you give me some advice on 
how these beasties work (as I don’t 
wish to damage them)? I know that 
they will need a separate high voltage 





that readers 
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n or some technical principle? Drop us a line 
ip, PO Box 139, Collaroy Beach, NSW 2097. 





power supply of some sort. Any ad- 


vice would.be appreciated. (G. G., 
Kensington, NSW). 

¢ Unfortunately, we do not have in- 
formation about these devices al- 
though we do remember them (dimly). 
We hope some of our readers can pro- 
vide the necessary information. 


Eliminating the 
ignition points 

I've been advised by my local Dick 
Smith store manager that your maga- 
zines of May-June-July 1988 had a 
CDI circuit diagram that would en- 
able me to get rid of my points. Could 
you please tell me if these magazines 
are still available and at what cost? 
Also do you make kits for the CDI? If 
not, do you know of anyone who does? 
(J. L., Charters Towers, Qld). 
¢ Our May and June 1988 issues did 
feature a high energy ignition system 
but this was not a CDI design. These 
have fallen out of favour with design- 
ers since they present crossfire prob- 
lems for car engines. However, CDIs 
are still favoured for motorbike and 
outboard motors. 

The above magazines are no longer 
available but we can provide you with 
photostat copies at $6.00 each includ- 
ing postage. We do not make kits but 
you can purchase the kit from Jaycar 
Electronics, phone (02) 743 6144 


D61A scope 
needs TLC 


I have a Telequipment D61A port- 
able dual trace scope which was de- 
signed/developed by Tektronix UK for 
field service (mainly on television 
equipment it appears, but it is also a 
good general purpose scope). Mine 
has developed a sweep generator fault 
which destroys the Miller timebase 
FET TR36. (A new FET is destroyed if 
installed and the timebase is run, but 
the FET remains intact if the timebase 
is used on “Ext X” or “Chan 2” sweep). 

Some of the transistors and FETs in 
the scope are unique to Tektronix UK. 





























he NZ Tektronix agents have some 
:inimal) parts but they have no ex- 
rience with the D61A. To help all 
is along, there are some ambiguities 
the schematic and circuit descrip- 
bn and I have been unable to clarify 
ese. 

The power supply voltages to the 
mebase generator are within specifi- 
ation, the ripple looks OK, the other 
ansistors in this part of the circuit 
heck OK (by substitution), and all of 
he (many) diodes seem to be OK by 
ircuit test with a multimeter. 

All the timing capacitors are poly- 

propylene or polystyrene and so are 
nlikely to be leaky. The only electro- 
ytic in this part of the circuit checks 
OK. 
Does any reader have experience 
ith servicing this scope and perhaps 
can recall if there were known faults 
which destroyed FET TR36 (or made 
the sweep erratic)? Are any timebase 
parts known to be unreliable (ie, re- 
sistors or capacitors which change 
value, or capacitors which leak)? 

I was also considering building the 
Infrared Remote Control for Model 
Railroads (SILICON CHIP April, May, 
June 1992) but have struck a snag 
with availability of the Plessey SL486 
(IC5) and the MV601 remote control 
receiver (IC6). A local supplier who 
has had these devices says Plessey 
devices have virtually “dried up” and 
he has no confidence he will have 
them again. 

Can you advise a source of these 

devices in Sydney or elsewhere in 
Australia? (K. Macdonald, 68b Chats- 
worth Road, Silverstream, New Zea- 
land). 
e The Plessey devices you require are 
available from Farnell Electronic Com- 
ponents in Sydney. There is also a 
Farnell representative in Auckland. 
His name is Chris Wordsworth and 
his telephone numbers is (09) 537 
4470. 

Maybe one of our readers can help 
supply the necessary information on 
your Telequipment D61A oscillo- 
scope. 


30-minute universal 
timer wanted 


I am interested in the “Universal 
Timer for Mains Appliances” de- 
scribed in the August 1990 issue of 
SILICON CHIP. This gives nine minutes 
but I need a timer with a 30-minute 










Protective diodes —="emoved or in case the output 1s 
a ee Bho ercuiied. Diode D1, which 
| for : the LM317 is connected directly from Vjn to 
In the Dick Smith 1993-94 Vout of the regulator, protects it 
~ catalog, a circuit is shown on page _ when the input supply voltage is 
210 for the LM317/LM350 regula- removed but the output is still 
tor. There are two diodes shown __ present, as could occur if you have 
on the circuit and it is stated that a large capacitive or reactive load 
they are protection diodes in case _ at the output. So, effectively, this 
the regulator input or output is — diode shunts the output voltage 
shortcmcuited. = back to the input and prevents re- 
Because these regulators have verse voltages from damaging the 
inbuilt thermal and overload pro- regulator. 
tection, I cannot see why the out- | 
put needs any more protection. I — 
find it hard to understand how ~ 
they work (especially the diode 
connected between Voyrand ADJ ¢ 
and would appreciate anexplana-_ tr s 
tion. (D. A., Findon, SA). — a 
¢ The two diodes shown on the 
circuit are there to protect theregu- 
lator in case the input supply is — 























and again protects the regulator. — 





As boat batteries have a hard time 
as it is, it would be preferred if nicads 
were used with perhaps a solar charger 
switching in as required. I hope SILI- 
CON CHIP can develop such a unit as | 
am sure it would be a very popular 
project for people who have to leave 
their boats in the water. (N. A., Bate- 
mans Bay, NSW). 
© We have not heard of this idea be- 
fore but we have published your letter 
in the hope that it triggers some infor- 
mation from readers. 


SLA battery charger 


has low ripple 


I have a 5A version of the SLA 
Battery Charger published in March 
1990 and a 5A version of the SLA 
charger published in the June 1990 
issue of SILICON CHIP. When I went to 
purchase a Sonnenschein A21 2/28AH 
gel cell battery, the retailer said that 
the charger sounds like a good unit 
but they would not sell the battery 
with replacement warranty unless the 
ripple content is within +30mV per 
cell. Would you please advise? (G. R., 
Tura Beach, NSW). 
¢ This charger design delivers pure 
DC to the battery, not the unfiltered 
rectified DC of simple chargers. The 
actual ripple content when charging 
at 12V is less than 1mV peak-to-peak. 


limit. Can the limit to this timer be 
altered and is there a similar timer on 
the market but with a 30-minute limit? 
(J. L., Wembley Downs, WA). 

° The time limit can be increased to 
30 minutes by changing the .047HF 
capacitor at pin 2 of IC1 to 0.15yF. As 
far as we know, there is no equivalent 
timer on the market with a 30-minute 
limit. | 


Electronics for 
anti-fouling 


No doubt there are many of your 
readers who own boats and like me, 
dread the yearly, or sometimes half- 
yearly haul out to scrape the barna- 
cles and other marine growth from 
the bottom. After this is done, it is 
necessary to paint the bottom with 
anti-fouling paint which today does 
not seem as effective as it once was. If 
you have to use a crane to lift the boat 
out and in, it becomes expensive as 
well as messy. 

There has to be a better way and I 
believe there is an electronic unit over- 
seas which keeps the pests off the 
hull. I have never seen one described 
in a magazine but I presume ultra- 
sonic transducers are employed. It 
may be possible to keep the transduc- 
ers inside the boat if the hull is wooden 
or fibreglass. 
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Notes & errata 


Colour Video Fader, August 1993: 
there are several anomalies between 
the circuit and the wiring diagram. 
Also, due to spreads in the 4030/4070 
XOR gates, it has been found neces- 
sary to make a number of changes. 
These corrections and changes are in- 
cluded on the revised wiring diagram 
reproduced here and this must be fol- 
lowed if you are building the project. 


Kitset suppliers have been advised of 


these changes. 

The changes are as follows: the 22kQ 
resistor between the base of Q5 and 
the +5V supply rail should be 2.2kQ: 
the 1kQ resistor between the base of 
Q5 and the emitter of Q3 should be 
1.2kQ; and the 220Q resistor at the 
emitter of Q4 should be 100Q. On the 
wiring diagram, the connections to 
the video input socket are reversed. 
The 220pF capacitor at pin 4 of IC2b 
should be changed to 270pF. 

The 10kQ and 12kQ resistors con- 
nected in series between the +5V sup- 
ply and ground at pin 2 of IC1a should 
be replaced with a 20kQ trimpot (VR3). 
This trimpot should connect between 
the +5V and ground supply rails with 
the wiper connecting to pin 2 of IC1a. 
A hole will need to be drilled in the 
PC board to take the trimpot wiper. 
The trimpot will allow adjustment for 
correct sync pulse triggering by IC2a. 

VR3 is set up by first applying a 
video signal to the video input and 
viewing the output signal on your TV 
set (via your VCR). Rotate the Fade 
and Wipe controls fully clockwise 
with the wipe direction switch in the 
R-L position. Initially, centre VR3, then 
adjust anticlockwise until the picture 
starts to roll. Note this position. Now 
adjust VR3 clockwise and note the 
position that the picture completely 
loses sync. Finally, set VR3 in-between 
these two positions. The picture 
should now be in lock and the Wipe 
and Fade controls should operate. 

Having set the sync levels with VR3, 
the 10kQ resistor at the base of Q3 
may need to be adjusted to set the 
black level. You only need to do this if 
the wipe and fade controls do not 
provide a satisfactory black picture. If 
the picture is still visible on full fade 
or wipe, reduce the value of the 10kQ 
resistor to 8.2kQ. If this value does not 
provide sufficient brightness when the 
fader control is fully anticlockwise 
you may need to use a value between 
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Fig.1: this revised 
wiring diagram for 
the Colour Video 
Fader includes all 
the changes 
described in the 
text. Note that you 
will have to drill 
an extra hole in the 
board to mount 
trimpot VR3. . 


POWER 
SOCKET 


10kQ and 8.2kQ. This is achieved us- 
ing paralleled values; eg, 10kQ in par- 
allel with 100kQ gives 9.1kQ. 

We also recommend earthing the 

potentiometer cases with a lead back 
to the video input socket as shown on 
the revised wiring diagram. 
Studio Twin 50 Stereo Amplifier, 
April, May 1992: since this amplifier 
was published, it has enjoyed modest 
popularity in the marketplace al- 
though the kit has since been discon- 
tinued. Part of the reason is that the 
original Darlington transistors have 
become virtually unobtainable. 

A number of kits have been sup- 
plied with TIP142/147 Darlingtons 
made by SGS-ATES and these have 
been found to be thermally unstable. 
If a Studio Twin 50 using these 
Darlingtons is left on long enough, it 
will most probably burn them out. 
The reason appears to be that the SGS 
transistors do not have the same bias 
and thermal characteristics as the 
Philips TIP142/147 transistors used 
in the original design. So as originally 
presented, the circuit is not thermally 
stable with these SGS transistors. 

Our remedy has been to modify the 
Vbe multiplier (Q17) and to increase 


EXTERNAL 
INPUT IN 





se 4 


the source degeneration resistors in 
the output stage. 

To be specific, the Vbe multiplier 
(Q7) is now a BD679 Darlington tran- 
sistor and the resistor between its base 
and collector has been reduced from 
680Q to 330Q. The 0.47Q emitter re- 
sistors have been increased to 19. This 
will slightly reduce the maximum 
power output. We have also reduced 
the quiescent current setting to around 
25mA. These changes make the am- 
plifier thermally stable but even so, 
its quiescent current stability is still 
not as good as would be the case with 
the originally specified Philips TIP- 
142/ TIP147 Darlington transistors. 
Amateur Radio, August 1993: the ar- 
ticle on satellites requires a number of 
corrections. In Fig.1(a) page 73, the 
equations for apogee and perigee are 
transposed. Perigee height = a(1-e) - 
6378km; apogee height = a(1i+e) - 
6378km. In Fig.1(b), the velocity of a 
low orbit satellite should be 26,000km/ 
h not 13,000km/h. On page 74, in the 
paragraph beginning “AO-21 isa LEOS 
... ”, the sentence referring to apogee 
and perigee heights should read: 
“Apogee and perigee heights are 
1000km and 958km respectively”. 
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~ ANTIQUE RADIO 





ANTIQUE RADIO RESTORATIONS: 
specialist restoration service provided 
for vintage radios, test equipment & 
sales. Service includes chassis rewir- 
ing, recondensering, valve testing & 
mechanical refurbishment. Rejuvena- 
tion of wooden, bakelite & metal cabi- 
nets. Plenty of parts — require details for 
mail order. About 1200 radios within 
16,000 square feet. Two-year warranty 
on full restoration. Open on Saturday 
10am-4.30pm; Sunday 12.30-4.30pm. 
109 Cann St, Bass Hill, NSW 2197 
Phone (02) 645 3173 BH or (02) 726 
1613 AH. 





FOR SALE 





WEATHER FAX programs for IBM XT/ 
ATs *** “RADFAX2” $35 is a high reso- 
lution, shortwave fax, Morse & RI TY 
receiving program. Suitable for CGA, 
EGA, VGA and Hercules cards (state 
which). Needs SSB HF radio & Radfax 
decoder. *** “SATFAX” $45 is a NOAA, 
Meteor & GMS weather satellite picture 
receiving program. Needs EGA or VGA 
plus “WEATHER FAX” PC card. “* 
“MAXISAT” $75 is similar to SATFAX 
but needs 2Mb expanded memory 
(EMS 3.6 or 4.0) and 1024 x 768 SVGA 
card. All programs are on 5.25-inch or 
3.5-inch disks (state which) & include 
documentation. Add $3 postage. Only 
from M. Delahunty, 42 Villiers St, New 
Farm, Qld 4005. Phone (07) 358 2785. 


RCS RADIO PTY LTD 


.9 on 


RCS Radio Pty Ltd is the only com- 
pany that manufactures and sells 
every PC board and front panel pub- 
lished in SILICON CHIP, ETI and EA. 


RCS Radio Pty Ltd, 
651 Forest Rd, Bexley 2207. 
Phone (02) 587 3491 
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TRANSFORMER REWINDS 
ALL TYPES OF TRANSFORMER REWINDS 


TRANSFORMER REWINDS 


Reply Paid No.2, PO Box 438, Singleton, NSW 
2330. Ph: (065) 76 1291. Fax: (065) 76 1003. 











ICL 286 Board 


All in one board with two serial, 
printer, IBM keyboard, high den- 
sity floppy & IDE mono video 
interface. Up to 4Mb RAM, 
80286-16cpu, MS-DOS com- 
patible, 130 page manual, small 
size 170mm x 255mm. 
$299 


















Max I/O kit for PCs, 7 relays, 
ADC, DAC, stepper driver, TTL 
inputs, with software $169 
PC I/O card with 8255 chip 24 
/O lines programmable as in- 
puts or outputs $69 
1.5 watt AM broadcast trans- 
= mitter XTAL locked $49 

2.9 watt FM broadcast transmit- 
ter 88-108MHz. 9 
Digi-125 audio power amp (over 
19,000 sold since 1987) 
90 watt/8 $14 125 watt/4 $19 
New 200 watt/2 version $29 
Infrared relay kit $9 
Remote control tester $4 


36 Regent St, Kensington, 
SA. Phone (08) 332 6513. 








Ampo little PC 


All in one NEC V40 CPU board, 
MS-DOS compatible, high den- 
sity floppy. SCSI hard disk, 2 
serial, printer, solid state hard 
disk, IBM keyboard interface, 
(4W), CMOS single +5V rail, up 
to 768Kb RAM, 384Kb ROM, 
145mm x 250mm, 98- me 
manual. 9 


P.C. Computers 
































THE HOMEBUILT DYNAMO: (plans) 
brushless, 1000 watt at 740 revs. $A85 
postpaid airmail from Al Forbes, PO 
Box 3919 - SC, Auckland, NZ. Phone 
Auckland (09) 818 8967 any time. 





UNUSUAL BOOKS: Electronic De- 
vices, Fireworks, Locksmithing, Radar 
Invisibility, Surveillance, Self-Protection, 
Unusual Chemistry and more. For a 
complete catalog, send 95 cents in 
stamps to Vector Press, Dept S, PO 
Box 434, Brighton, SA 5048. 





PAY TV & SATELLITE Scrambling 
News Monthly, with the latest on 
descrambling techniques & addresses, 
where to buy the latest descramblers. 
Send stamp for info. John Papp, Box 
37885 Winnellie, N.T. 0821. 





ELECTRONIC COMPONENT KITS: 
100’s of capacitors and resistors with 
numerous switches, pots, transistors, 
clips and connectors. Limited number 
of kits at $120 each plus postage. COD 
only. Phone (07) 209 6874. 





INFRARED BINOCULARS: ex-NATO 
issue, with spare parts listing $500; 
American M24 tank infrared periscope, 
first time offered, very rare, collectors’ 
item $600. Postage paid. Coming soon: 
Russian night vision gear. For more 
info. P. Samootin, PO Box 28, Berowra, 
NSW 2081. 





PEER TO PEER NETWORK SOFT- 
WARE: for IBM PCs. The “$25 Net- 


MEMORY & DRIVES 


PRICES AT JULY 20th, 1993 
SIMM IBM PS.2 
1Mbx9 _70ns_—Call_~«50/55/70 - 2Mb~—s«$160 
1Mbx3 70ns_—Call_«« 70/35. «S 4Mb—«4$290 


4Mb (72-pin) Call 90/95 4Mb $290 
4Mb x 9 70ns_—s Calli 
4Mb x 8 80ns Call TOSHIBA 

* . T32008X  4Mb $320 
DRAM DIP T44/6400 4Mb $320 
1x1Mb 70ns_ $6.25 «15200 «= 8MbS ($760 
256 x 4 70ns $6.25 MAC 
IMox4 2828.00 oh Si aC $130 
DRIVES 4Mb P’Book $430 
SEAG 42Mb 28ms $205 CO-PROCESSORS 
SEAG 89Mb 14ms $292  387SX to 25 $110 
SEAG 107Mb 15ms $310  387DXto 33 $110 
SEAG 130Mb 16ms $335 Laser PTRHP 
SEAG 214Mb 16ms $470 with 2Mb $175 
Sales tax 20%. Overnight delivery. Credit cards welcome. 


Ring for Latest bite i 
1st Floor, 100 Yarrara Rd, PO Box 382, Pennant 


Tel: (02)9806988 
Fax: (02) 9806991. 








tgp Circuit Board gg 


Best Prices on Prototypes and 
Production Quantities. 












4% INSTANT PCB's < A ¢ 
P O Box 448 Avalon Beach 2107 
Ph (02) 974 1189 Fax (02) 974 549 






work’ links 2 or 3 PCs via serial ports at 
up to 115K bps. Uses only 15K RAM. 
Only $40. “Little Big LAN” offers multi- 
user record locking, linking via serial, 
parallel and/or Arcnet cards, up to 250 
nodes and print spooling. Only $95. 
Both support printer re-direction. Prices 
are for a whole network. Add $3 for 
postage inAustralia. For more informa- 
tion, send SASE to GRANTRONICS, 
PO Box 275, Wentworthville 2145. 
Phone A/H (02) 631 1236. 





RADIOTRON DESIGNERS HAND- 
BOOK: 4in Edition (Langford-Smith) 
1498pp (see EA, July 93, p99). A few 
only, secondhand, complete, fair condi- 
tion. $100 ea plus $10 p&p. Hurley, 
POB 245/R, Blackburn, Vic. 3130. 
Phone (03) 899 6337. 





NICAD BATTERY Charger Conditioner 
Analyser: as featured in SILICON CHIP, 


‘September 1993. Complete kit $135.00. 


Built and tested $185.00. P&P $10. 
C.I.E., 524 Abernethy St, Kitchener, 
NSW 2165. Phone (049) 911389. 





A WORD IS ONLY worth a micro-pic- 
ture. Need the full picture? Send $2 in 
Stamps, cash or Jelly Beans for Don’s 
MS-DOS Demo/Promo disk. Covers all 
of my hardware kit projects. Don 
McKenzie, 29 Ellesmere Crescent, 
Tullamarine 3043. Phone (03) 338 6286. 
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PC Boards 


Printed circuit boards for SILICON 
CHIP projects are made by: 


e RCS Radio Pty Ltd, 651 Forest 
Rd, Bexley, NSW 2207. Phone (02) 
587 3491. 









e Marday Services, PO Box 19-189, 
Avondale, Auckland, NZ. Phone (09) 
828 5730. 







e H. T. Electronics, 35 Valley View 
Crescent, Hackham West, SA 5163. 
Phone (08) 326 5590. 










